
Date: 5 February 1999
To: Bechtel Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,

116-B-14
Subject: Inorganics - Data Package No. W02614-QES (SDG No. WO2614k 921Z2

9'c 4INTRODUCTION

This memo presents the results of data validation on Data Package No. 4/ 61
QES prepared by Quanterra Environmental Services (QES). A list of sa s
validated along with the analyses reported and the method of analysis is p Joe.V
in the following table.

Sample ID& Unit Sample Date Media Validation Analysis

BOTOBO (116-B-11) 11/20/98 Soil C See note 1

BOTOBi (116-B-11) 11/20/98 Soil C See note 1

BOTOB2 (116-B-11) 11/20/98 Soil C See note 1

BOT083 (116-B-11) 11/20/98 Soil C See note 1

BOTOB4 (116-B-11) 11/20/98 Soil C See note 1

BOTOD3 (116-B-1 3) 11/23/98 Soil C See note 1

BOTOD4 (116-B-13) 11/23/98 Soil C See note 1

BOTOD5 (116-8-13) 11/23/98 Soil C See note 1

BOTOF9 (116-8-14) 11/23/98 Soil C See note 1

BOTOHO (116-B-14) 11/23/98 Soil C See note 1

BOTOH1 (116-B-14) 11/23/98 Soil C See note 1

BOT098 (116-B-11) 11/20/98 Soil C See note 1

BOT099 (116-B-11) 11/20/98 Soil C See note 1

1 - ICP metals (total chromium and lead); Mercury (7471); Chrome VI (7196)
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Data validation was conducted
work and the 100 Area Remed
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Appendix
Appendix
Appendix

1.
2.
3.
4.
5.

in accordance with the BHI validation statement of
lal Action Sampling and Analysis Plan (DOE/RL May
5 provide the following information as indicated

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding time for ICP metals, mercury and chrome VI were assessed to
ascertain whether the holding time requirements were met by the laboratory.
The holding time requirements are as follows: Solid samples must be analyzed
within six (6) months for ICP metals, 28 days for mercury and 30 days for
chromium VI.

All holding times were acceptable.

* Blanks

Preparation Blanks

At least one preparation blank, processed through each sample preparation and
analysis procedure, must be prepared and analyzed with every sample delivery
group. In the case of positive blank results, samples with digestate
concentrations less than five times the preparation blank value have had their
associated values qualified as non-detected and flagged "U". Samples with
concentrations of greater than five times the highest blank concentration do not
require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
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ten times the absolute value of the preparation blank, no qualification is
necessary.

Chromium (total) and lead were detected in preparation blank. No action was
taken since all samples effected (BOTOD5 (116-B-13) and BOTOH (1 16-B-14))
were equipment blanks and qualification with a "U" would mask the fact that
analytes were detected.

All other preparation blank results were acceptable.

Equipment Blanks

Two equipment blanks (BOTODE (116-B-13) and BOTOH1 (116-B-14)) were
submitted for analysis. Lead was detected above the IDL in sample BOTOD5
(116-B-13) and chromium VI, chromium (total), and lead were detected in
sample BOTOHI1 (116-B-14). Under the BHI statement of work, no qualification
is required.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All accuracy spike recovery results were acceptable.

* Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
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are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ".

All laboratory duplicate recovery results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan target detection limits (TDLs) or the CRDL if no
TDL was specified, to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TDL or
CRDL.

Completeness

Data package No. W02614-QES (SDG No. W02614) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Chromium (total) and lead were detected in preparation blank. No action was
taken since all samples affected (BOTOD5 (116-B-13) and BOTOH1 (1 16-B-14))
were equipment blanks and qualification with a "U" would mask the fact that
analytes were detected.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: W02614 REVIEWER: IDATE: 2/5/99 PAGEKJOF.JL

ITLi

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, (MG/KG)

Project: BECHTEL-HANFORD

Laboratory: Quanterra
Case JSDG: W02614
Sample Number BOTOBO BOTOB1 BOTOB2 BOTOB3 BOTOB4 BOTOD3 BOTOD4 BOTOD5 BOTOF9 BOTOHO BOTOHI
Unit 116-B-1i 116-B-l1 116-B-11 116-B-11 116-B-il 116-B-13 116-B-13 116-B-13 116-B-14 116-B-14 116-B-14
Location CS (DEEP) C9 (DEEP) D10 (DEEP D1 (DEEP) D2 (DEEP) A3 (SHALLOW) A4 (SHALLOW) A3 (SHALLOW) Al (SHALLOW) A2 (SHALLOW) Al (SHALLOW)
Remarks Equip. Blank Equip. Blank
Sanple Date 11/20/98 11/20198 11/20/98 11/20/98 11/20/98 11/23/98 11/23/98 11/23/98 11/23/98 11/23/98 11/23/98
Inorganic. TDL Result Q Result a Result f Result Q Result Q Result Q Result Q Result Q Result 0 Result 0 Result a
Chromium VI 0.1 0.52 2.03 1.25 1.29 0.282 0.03 U 0.03 U 0.03 U 0.17 0.03 U 0.04
Chromium (Tota) 0.5 117 276 154 449 113 3.1 5.7 0.08 U 29.5 14.2 0.26
Lead 2 8.3 13 1 8.5 21.5 10.4 1.6 2.3 0.32 18 6.5 1.1
Mercury 0.05 0.96 4.1 1.2 14.5 2.8 0.02 U 0.02 U 0.02 U 0.02 0.02 0.02 U

C

6
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INORGANIC ANALYSIS, SOIL MATRIX, (MG/KG)

Project: BECHTEL-HANFORD
Laboratory: Quanterra

lCase ISDG: W02614

Page_2 of_2

Sample Number BOTO98 BOTO99
Unit 116-B.-i1 116-8-11
Location C7 IDEEP) C7 IDEEP)
Remarks Duplicate

Sample Date 11/20/98 11/20/98
Inorganics TDL Result 0 Result Q Result 0 Result Q Result Q Result I Result 0 Result 0 Result Q
Chroniun VI 0.1 1 0.13
Chrorium (TotalI 0.5 228 183
Lead 2 6.3 5.8
Mercury 0.05 1.1 1.1



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No. :
Matrix (soil/wi er) : SOIL_
Level (low/med): LOW
% Solids: 92-.0

Contract:
SAS No.:

BOTOBO
550.186 20TOBO

~flG No.: W02614
-ab Sample ID: 19511-010
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte

Chromium
Lead ~
Mercury__

Concentration C

117 ~
8.3 B

0.96 _

Q M

P-
Cv

'olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

.omments:

FORM I - IN

00C012

SW-846



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO case No.:
Matrix (soil/w Eer) : SOIL
Level (low/med): LOW ~
% Solids: 88.4

Contract:
SAS No.:

BOTOB.
550.186 _____ ___

5 5 0 .1 8 -- G N o .: W 0 2 6 1 4
Lab Sample ID: 19511-004
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte Concentration

Chromium 276
Lead - 13.0
Mercury- 4.1

C Q M

P
CV

lolor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

:omments:

FORM I - IN

000013

SW-846



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MOG
Lab Code: ITMO Case No.:
Matrix (soil/witer) : SOIL
Level (low/med): LOW ~
% Solids: 8979

Contract:
SAS No.:

BOTOB2
550.186 1

_SG No.: W02614
Lab Sample ID: 19511 -0
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte IConcentrationiC

Chromium
Lead_
Mercu ry_

:olor Before:
;olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

2omments:

FORM I - IN

000014

SW-846

-24

Q

154
8.5
1.2

M

P
Cv



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:
Matrix (soil/witer) : SOIL
Level (low/med): LOW_~
% Solids: 90.9

Contract:
SAS No.:

BOTOB3
550.186 1 BOT0 ___

~7lG Nb.: W02614
-aB Sample ID: 19511-006
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte

Chromium
Lead___
Mercuy

Concentration

449
21.5
14.5

Q M

P_
Cv

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

-omments:

FORM I - IN

000015

SW-846



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/wEter): SOIL
Level (low/med): LOW
% Solids: 92T7

Contract:
SAS No.:

BOT0B4
550 .186 795

IG No.: W02614
Ta Sample ID: 19511-007
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7440-47-3-
7439-92-1
7439-97-6

Analyte

Chromium
Lead
Mercury_

Concentration

113
10.4

2.8

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

f-st,
1,t/4

000016

Q0 M

P
CV



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO case No.:
Matrix (soil/witer) : SOIL
Level (low/med): LOW
% Solids: 9379

Contract:
SAS No.:

BOTOD3
550 .186 _________

SUG No.: W02614
-ab Sample ID: 19511-001
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

2olor Before:
Dolor After:

Analyte Concentration

CHromium
Lead_
Mercury_

3.1
1.6

C Q

U

Clarity Before:
Clarity After:

F_
P
CV

Texture:
Artifacts:

2omments:

FORM I - IN
SW-846

000017



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/witer) : SOIL
Level (low/med): LOW ~
% Solids: 94.6

Contract:
SAS No.:

BOTOD4
550.186 1 B|T ___

SG No.: WO2614
LaB Sample ID: 1951-0T02
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte

Chromium_
Lead_
Mercury_

Concentration C

5.7 ~
2.3 B

0.02 U

Q M

P-
CV

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts;

omments:

FORM I - IN
SW-846

000 (JIB



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
4atrix (soil/w5Ter) : SOIL_
Level (low/med): LOW
k Solids: 10077

Contract:
SAS No.:

B0 TO DS
550.186 1 B __ ___

MG No.: W02614
Lab Sample ID: 19511- 3
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte

Chromium
Lead ~
Mercury_

Concentration C

0.08 U
0.32 B
0.02 U

Dlor Before:
zlor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

zmmenrts:

FORM I - IN

000019

Q M

P
Cv

SW-846



U.S. EPA - CLP

1
INORGANIC ANALYSES DATASHE

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No. :
Matrix (soil/wWiter) : SOIL
Level (low/med) : LOW
% Solids: 937

Contract:
SAS No.:

BOTOF9

550.186 1 B __ ___
ThG No.: W02614

LaE Sample ID: 19511-011
Date Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight) : MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte jConcentrationfCI

CHr-omium
Lead -

Mercury-

29.5
18.0
0.02 N

olor Before:
olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - IN

0(J "O 0

Q M

V
P
Cv

SW-846

JI s rI17



U.S. EPA - CLP

1 EPA SAMPLE NO.

BOTOHO
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO Case No.: SAS No.: STG No. : W02614
Matrix (soil/w5 Ter) : SOIL Lab Sample ID: 19511-012
Level (low/med): LOW Date Received: 12/25/98
% Solids: 94.8

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

744 0-47-3
7439-92-1
7439-97-6

Analyte

Chromum
Lead
Mercury__

Concentration

14. 2
6.5

0.02

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts;

Comments:

FORM I - IN

00002i

Q M

PC
CV

SW-846



U.S. EPA - CLP

1
INflRGANICr ANALY.VEF. DATA .SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO Contract: 50 .18 BOTO
Lab Code: ITMO Case No.: SAS No.: TlG No.-: W02614
Matrix (soil/water): SOIL Lab Sample ID: 19511-713
Level (low/med) : LOW Date Received: 12/25/98
% Solids: 100-~U

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte

Chromium
Lead -

Mercury_

Concentration

0.26

__________ . 02

C

B
B
U

Q0 M

CV

I -

olor Before:
.olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

omments:

FORM I - I

(,0 0 002

SW-846

. m II
e ..



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO 'Case No.. SAS No.:
Matrix (soil/wiater): SOIL Lab S
Level (low/med): LOW Date
% Solids: 91-7

EPA SAMPLE NO.

BOT098

SIG No.: W02614
ample ID: 19511-n8
Received: 12/25/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Color Before:
Color After:

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte Concentration [C

Chromium-
Lead_ ~_
Mercury__

228
6.3

Clarity Before:
Clarity After:

Q M

P~
CV

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

P623t
000023



U.S. EPA - CLP

1
IN0RGANIC ALYSTVE DATlA SHEET

EPA SAMPLE NO.

BOTO99
Lab Name: QUANTERRA MO Contract: 550.186
Lab Code: ITMO ~ease No. :_SAS No.: SDG No .: WO2614
Matrix (soil/wetEer) : SOIL LE Sample ID: 19511-009
Level (low/med) : LOW ~ Date Received: 12/25/98
% Solids: 92.1

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440 -417-T-
7439-92-1
7439-97-6

Analyte

Chromium
Lead ~
Mercury__

ConcentrationIC I

183
5.8
1.1

-olor Before:
:olor After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

:omments:

FORM I - IN

000024-

SW-846

22

Q M

P
CV

. I i i

B
_

.
|

1-



uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

.81139510

BOTOBO

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11124/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2 s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 5.20E-01 N/A N/A 3.OOE-02 mg/kg N/A EPA71S6

U-234 C - 1 1.3E-01 1.9E-01 3.32E-02 pCI/g 82.30% RICHRC5030
U-235 J 3.5E-02 3.7E-02 2.79E-02 pCi/g 82.30% RICHRC5030
U-238 7 1 E-0 1.3E-01 1.8E-01 2.99E-02 pCI/g 82.30% RICHRCS030

PU-238 8.67E-02 4.3E-02 4.5E-02 I 47E-02 pCi/g 58.80% RICHRC5010
PU239/40 3.OOE+00 2.5 - 4.6E-01 2.89E-02 pCi/g 58.80% RICHRC5010
AM-241 4.10E-02 U 1.5E-01 .5E-01 2.52E-01 pC/g N/A RICHRC5017

CO-60 4.43E+00 4.6E-01 4.6 - 5.48E-02 pCi/g N/A RICHRC5017

CS-1 37 3.25E+01 3.3E+00 3.3E+00 4E-02 pCi/g N/A RICHRC5017

EU-1 52 3.06E+01 3.1 E+00 3.1 E+00 2.47E pCi/g N/A RICHRC5017

EU-154 4.14E+00 4.9E-01 4.9E-01 1.91E-01 N/A RICHRC5017

EU-155 2.23E-01 U 1.4E-01 1.4E-01 2.36E-01 pCi/g A RICHRCS017

U-238 1.64E-01 U 1.3E+00 1.3E+00 2.11 E+00 pCi/g N/A RICHRC5017

STRONTIUM 2.71 E+00 2.QE-01 9.4E-01 1.37E-01 pCi/g 70.90% RCS006

NI-63 4.40E+02 7.8E+00 5.4E+01 5.36E+00 pCi/g 93.00% RICHRC

Number of Results: 16

Result = IDL When Not Detected

(Q)ualifiers: U - Analyte result c MDA/IDL,
J = No U qualifier and result <

000 025 Quanterra Analytical Services. Inc
rptChemnRadSanmple; v3.41 D"ell



Aiq Vf/ uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81139504

BOTOB I

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 2.03E+00 N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-2 4E+00 1.7E-01 2.7E-01 3.69E-02 pC1/g 76.90% RICHRC5030

U-235 2E-02 J 4.0E-02 4.1E-02 2.97E-02 pCi/g 76.90% RICHRCS030

U-238 1.24E+ 1.7E-01 2.7E-01 3.18E-02 pCi/g 76.90% RICHRC5030

PU-238 6.26E-01 1.4E-01 1.7E-01 3.23E-02 pCi/g 40.20% RICHRC5010

PU239/40 1.95E+01 7. 1 2.9E+00 3.23E-02 pCi/g 40.20% RICHRC5010

AM-241 2.57E+00 5.2E-01 5.2E-01 5.02E-01 pCi/g N/A RICHRC5017

CO-60 3.49E+01 3.5E+00 3.5 1.38E-01 pCi/g N/A RICHRC5017

CS-137 2.38E+02 2.4E+01 2.4E+01 .69E-01 pCi/g N/A RICHRCS017

EU-152 3.20E+02 3.2E+01 3.2E+01 6.67 pCi/g N/A RICHRC5017

EU-154 4.38E+01 4.5E+00 4.5E+00 5.30E-01 N/A RICHRC5017

EU-155 1.71E+00 4.5E-01 4.5E-01 5.70E-01 pCilg /A RICHRCS017

U-238 -8.10E-01 U 2.6E+00 2.6E+00 4.20E+00 pCi/g N/A RICHRC5017

STRONTIUM 6.82E+00 2.4E-01 2.1E+00 1.08E-01 pCi/g 63.00% RC5006

NI-63 2.70E+03 1.9E+01 3.1E+02 5.67E+00 pCi/g 87.90% RICHRC

Number of Results: 16

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result c MDA/IDL.

J - No U qualifier and result <
000026

Quanterra Analytical Services. Inc
rptChemRadSamnple; v3.41
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Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02614 / 6731
LAB SAMPLE ID: 81139505 MATRIX: SOIL

CLIENT ID: 50TOB2 DATE RECEIVED: 11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 1.25E+00 N/A N/A 3.00E-02 mg/kg N/A EPA7196

U- . 0E+00 1.4E-01 2.1E-01 2.93E-02 pCi/g 84.20% RICHRC5030
U-235 .38E-02 J 2.6E-02 2.7E-02 2.26E-02 pCI/g 84.20% RICHRCS030
U-238 9.32 - J 1.4E-01 2.02-01 3.06E-02 pCi/g 84.20% RICHRC5030

PU-238 4.64E-02 3.8E-02 3.8E-02 2.09E-02 pCi/g 40.00% RICHRC5010

PU239/40 4.05E+00 . -01 6.7E-01 2.09E-02 pCi/g 40.00% RICHRC5010

AM-241 4.48E-01 2.5E-01 2.5E-01 3.69E-01 pCi/g N/A RICHRC5017
CO-60 7.62E+00 7.8E-01 7. 1 6.21 E-02 pCi/g N/A RICHRC5017

CS-137 8.58E+01 8.6E+00 8.6E+00 .13E-01 pCilg N/A RICHRCS017

EU-152 5.00E+01 5.OE+00 5.0E+00 2.99 - pC/g N/A RICHRC5017

EU-154 6.84E+00 7.6E-01 7.6E-01 2.22E-01 N/A RICHRC5017

EU-155 4.96E-01 U 2.2E-01 2.2E-01 2.61E-01 pC/g /A RICHRC5017

U-238 -2.02E-01 U 1.8E+00 1.8E+00 2.84E+00 pCilg N/A RICHRC5017

STRONTIUM 5.24E+00 2.2E-01 1.6E+00 1.262-01 pC/g 51.60% RC5006

NI-63 6.35E+02 9.4E+00 7.7E+01 5.46E+00 pCi/g 91.70% RICHRC 9

Number of Results: ___

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDAIIDL, O0 0027 rptChemRadSample; v3.41

J = No U qualifier and result <



sifuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

-81139506

BOT083

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 1.29E+00 N/A N/A 3.00E-02 mg/kg N/A EPA7196

U 1.68E+00 1.9E-01 3.3E-01 3.02E-02 pCi/g 83.00% RICHRCS030
U 35 3E-02 J 3.2E-02 3.3E-02 2.72E-02 pCU/ 83.00% RICHRC5030
U-238 1.45E+ 1.7E-01 2.9E-01 2.72E-02 pCi/g 83.00% RICHRC5030

PU-238 1.35E+00 2.4E-01 3.2E-01 2.95E-02 pCi/g 39.10% RICHRC5010

PU239/40 5.13E+01 1. 0 8.3E+00 5.81E-02 pCi/g 39.10% RICHRC5010
AM-241 4.92E+00 9.7E-01 9.7E-01 1.01E+00 pCi/g N/A RICHRC5017

CO-60 9.44E+01 9.5E+00 9.5 2.38E-01 pCi/a N/A RICHRCSO17
CS-137 1.41E+02 1.4E+01 1.E+01 E-01 pCI/g N/A RICHRC5017

EU-152 8.44E+02 8.4E+01 8.4E+01 9.64 - pCi/g N/A RICHRC5017

EU-154 1.04E+02 1.1E+01 1.1E+01 8.61E-01 N/A RICHRC5017

EU-155 3.49E+00 8.1E-01 8.1E-01 1.06E+00 pCi/g /A RICHRC5017

U-238 -2.52E+01 U 6.5E+00 6.5E+00 8.40E+00 pCI/g N/A RICHRCS017

STRONTIUM 7.15E+00 2.4E-01 2.3E+00 1.06E-01 pCi/g 61.10% RC5006

NI-63 6.14E+03 3.0E+01 7.0E+02 5.92E+00 pCi/g 89.40% RICHRC

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL.

J No U qualifier and result <
000028

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

I oil



011uan terra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02614 / 6731

LAB SAMPLE ID: -81139507 MATRIX: SOIL

CLIENT ID: 80T084 DATE RECEIVED: 11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 2.62E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-23 9.87E-01 J 1.4E-01 2.1E-01 3.03E-02 pCi/g 85.80% RICHRC5030

U-235 9E-02 J 2.9E-02 3.0E-02 2.44E-02 pCi/g 85.80% RICHRCS030

U-238 9.67E- J 1.4E-01 2.1E-01 3.15E-02 pCilg 85.80% RICHRCS030

PU-238 2.56E-01 8.9E-02 9.6E-02 2.10E-02 pCil/g 58.90% RICHRC5010

PU239/40 1.05E+01 5. 1 1 .6E+00 3.54E-02 pCi/g 58.90% RICHRC5010

AM-241 4.51E-01 U 5.5E-01 5.5E-01 9.07E-01 pCwg N/A RICHRCS017

CO-60 1.59E+01 1.6E+00 1.6 7.53E-02 pCi/g N/A RICHRC5OI7
CS-137 3.54E+01 3.5E+00 3.5E+00 42E-01 pCifg N/A RICHRC5017

EU-152 8.48E+01 8.5E+00 8.5E+00 3.27 - pC/g N/A RICHRC5017

EU-154 1.06E+01 1.1E+00 1.1E+00 2.70E-01 N/A RICHRC5017

EU-155 3.70E-01 U 2.8E-01 2.8E-01 3.95E-01 pCilg /A RICHRC5017

U-238 1.03E-01 U 3.5E+00 3.5E+00 5.81E+00 pCiLg N/A RICHRC5017

STRONTIUM 2.07E+00 1.3E-01 6.3E-01 9.55E-02 pCilg 66.50% RCS006

NI-63 2.02E+03 1.6E+01 2.3E+02 5.42E+00 pCi/g 91.80% RICHRCS

Number of Results: 16

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)uallfiers: U = Analyte result c MDAIIDL, rptChemRadSample; v3.41

J No U qualifier and result < y -(29



Ail
4Q.11anterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

.81139501

BOTOD3

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-23 E-01 J 1.2E-01 1.7E-01 2.14E-02 pC/g 96.20% RICHRC5030
U-235 8E-02 J 1.9E-02 1.9E-02 1.96E-02 pCug 96.20% RICHRC5030
U-238 7.46E- J 1.1E-01 1.6E-01 3.27E-02 pCIlg 96.20% RICHRC5030

PU-238 0.OOE+00 U 0.0E+00 1.7E-02 1.56E-02 pC1/g 53.40% RICHRC5010
PU239/40 3.98E-02 3: 3.1E-02 2.32E-02 pCiug 53.40% RICHRC5010
AM-241 -2.43E-03 U 2.5E-02 .5E-02 3.49E-02 pCilg N/A RICHRC5017
CO-60 1.72E-02 U 2.3E-02 2.3 - 4.13E-02 pCi/g N/A RICHRC5017
CS-137 1.99E-02 U 2.2E-02 2.2E-02 5E-02 pCilg N/A RICHRC5017
EU-152 9.76E-02 U 9.1E-02 9.1E-02 8.92E- pCilg N/A RICHRC5017
EU-1 54 -6.14E-02 U 7.4E-02 7.4E-02 1.20E-01 N/A RICHRC5017
EU-155 1.87E-02 U 3.6E-02 3.6E-02 6.06E-02 pC/g RICHRC5017
U-238 7.85E-01 3.7E-01 3.7E-01 3.44E-01 pC/g N/A RICHRCS017

STRONTIUM 5.11E-03 U 3.5E-02 3.5E-02 1.09E-01 pCug 56.40% C5006
NI-63 -1.08E-01 U 2.5E+00 7.4E+00 6.37E+00 pCilg 80.50% RICHRC5

Number of Results: 16

./ 11

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result < 0O 00 
Quanterra Analytical Services, Inc

rptChemRadSample; v3.41



,Pusan termw

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

.81139502

BTO04

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 3.OOE-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-23 +00 1.E-01 2.3E-01 3.07E-02 pCi/g 76.00% RICHRC50---

U-235 0E-02 J 2.9E-02 2.9E-02 3.36E-02 pCi/g 76.00% RICHRC5Cr

U-238 .19E- J 1.4E-01 2.1E-01 3.84E-02 pCi/g 76.00% RICHRC5r---

PU-238 5.32E-03 U 1.1E-02 1.1E-02 1.44E-02 pCi/g 57.50% RICHRC50-

PU239/40 1.55E-02 U 1. 1.92E-02 2.14E-02 pCi/g 57.50% RICHRC5C--

AM-241 1.87E-02 U 2.2E-02 2.2E-02 3.20E-02 pCVg N/A RICHRC50

CO-60 1.72E-02 U 2.1E-02 2.1 - 3.86E-02 pCig N/A RICHRC5OV
CS-137 1.98E-02 U 2.0E-02 2.0E-02 48E-02 pCi/g N/A RICHRC5 -

EU-152 1.38E-01 U 7.OE-02 7.0E-02 8.92 - pCI/g N/A RICHRC50--
EU-154 -5.38E-03 U 6.5E-02 6.5E-02 1.11E-01 N/A RICHRC50OT
EU-155 1.48E-02 U 3.3E-02 3.3E-02 5.50E-02 pCug A RICHRC50V-

U-238 6.08E-01 2.6E-01 2.6E-01 3.07E-01 pCi/g N/A RICHRC50--

STRONTIUM 1.50E-02 U 3.5E-02 3.5E-02 1.07E-01 pCVg 57.00% RC5C-C--

NI-63 4.56E-01 U 2.6E+00 7.4E+00 6.79E+00 pCilg 80.70% RICHRC5 5-

Number of Results: ,16

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J No U qualifier and result <
(J(J0031

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

/ (17



wig uan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

-81139503

BOTOD5

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER

HEXCHROME 3.00E-02 U N/A N/A 3.OOE-02 mg/kg N/A EPA7196

U- 1.92E-01 J 5.6E-02 6.3E-02 1.87E-02 pCi/g 101.40% RICHRC5030
U-235 1.57E-02 U 1 6E-02 1.7E-02 1.87E-02 pCilg 101.40% RICHRCS030
U-238 2.78 J 6.8E-02 7.9E-02 1.65E-02 pCi/g 101.40% RICHRC5030

PU-238 -4.31E-04 8.6E-04 8.6E-04 2.17E-02 pC11g 56.40% RICHRC5010
PU239/40 1.03E-02 U -02 1.5E-02 2.16E-02 pCi/g 56.40% RICHRC5010
AM-241 3.39E-02 U 3.3E-02 3.3E-02 5.62E-02 pcilg N/A RICHRC5017

CO-60 2.06E-03 U 1.9E-02 1. 3.32E-02 pCi/g N/A RICHRC5017
CS-137 8.36E-03 U 1.6E-02 1.6E-02 89E-02 pCi/g N/A RICHRCS017
EU-152 -1.27E-02 U 4.0E-02 4.0E-02 6.46 - pCi/g N/A RICHRC5017
EU-154 -5.39E-03 U 5.4E-02 5.4E-02 9.43E-02 N/A RICHRC5017
EU-155 -1.10E-03 U 2.8E-02 2.8E-02 4.82E-02 pCi/g A RICHRC5017

U-238 1.77E-01 U 5.2E-01 5.2E-01 4.85E-01 pCi/g N/A RICHRC5017

STRONTIUM 9.34E-03 U 2.5E-02 2.5E-02 7.94E-02 pCi/g 86.90% C5006
NI-63 2.36E+00 U 2.1E+00 6.1E+00 4.97E+00 pCi/g 102.70% RICHRC5

Number of Results: 16

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL.

J = No U qualifier and result <
000032

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 -91



AilueZuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

'81139511

80TOF9

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 1.70E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196

7 C- J .01!-Oz 1.4r--02 2.061z-02 peitg 102.70%0 R~eJ-.

U-23 1.39E+00 2.1E-01 3.3E-01 4.29E-02 pCi/g 54.80% RICHRC5030
U-235 8E-02 J 3.4E-02 3.5E-02 3.47E-02 pCi/g 54.80% RICHRC5030
U-238 1.38E+ 2.OE-01 3.3E-01 4.88E-02 pCi/g 54.80% RICHRC5030

PU-238 -1.34E-03 U 1.6E-03 1.6E-03 2.79E-02 poi/g 59.80% RICHRCS010
PU239/40 1.06E-01 4. 5.1E-02 1.52E-02 pCi/g 59.80% RICHRC5010

AM-241 5.46E-02 U 4.9E-02 4.9E-02 7.25E-02 pCI/g N/A RICHRC5017
CO-60 1.62E-02 U 2.4E-02 2.4 - 4.27E-02 pCi/g N/A RICHRC5017

CS-137 1.83E-01 4.1E-02 4.1E-02 5E-02 pC/g N/A RICHRC5017

EU-152 1.32E+00 1.8E-01 1.8E-01 8.12E- pCI/g N/A RICHRC5017

EU-154 6.13E-02 U 7.5E-02 7.5E-02 1.32E-01 p , N/A RICHRC5017
EU-155 4.26E-02 U 4.0E-02 4.0E-02 6.88E-02 pC/g RICHRC5017

U-238 1.09E+00 7.3E-01 7.3E-01 6.55E-01 pCUg N/A RICHRC5017

STRONTIUM 5.40E-01 J 9.6E-02 2.0E-01 1.40E-01 pC1/g 72.40% C5006
NI-63 4.85E+00 U 2.4E+00 7.OE+00 5.52E+00 pCi/g 90.20% RICHRCS

Number of Results:

fIX

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL.

J= No U qualifier and result <

Jomxo, 1 Quanterra Analytical Services. Inc
rptChemRadSample; v3.41 -Jar



Qwuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81139512

BOTOHO

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731

SOIL

11/24/98 1:00:00 PM

A

HE

ST

COUNTING TOTAL REPORT METHOD
NALYTE RESULT Q ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER

XCHROME 3.00E-02 U N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-2 1.54E+00 2.2E-01 3.6E-01 3.46E-02 pCi/g 55.90% RICHRC5030
U-235 03E-02 U 2.6E-02 2.7E-02 4.05E-02 pCilg 55.90% RICHRC5030
U-238 1.46 2.1E-01 3.4E-01 4.29E-02 pCi/g 55.90% RICHRC5030

PU-238 0.00E+00 U 0.QE+00 2.0E-02 1.77E-02 pCi/g 52.00% RICHRC5010
PU239/40 3.22E-02 2. 2 3.0E-02 2.63E-02 pCi/g 52.00% RICHRC5010
AM-241 5.87E-02 U 1.2E-01 1.2E-01 1.78E-01 pCi/g N/A RICHRC5017

CO-60 1.19E-02 U 3.8E-02 3.8 6.68E-02 pC1/g N/A RICHRC5017

CS-137 1.08E-01 5.3E-02 5.3E-02 96E-02 pCi/g N/A RICHRC5017

EU-152 8.22E-01 U 1.8E-01 1.8E-01 1.97 - pCi/g N/A RICHRC5017

EU-154 -7.13E-02 U 1.1E-01 1.1E-01 1.87E-01 N/A RICHRC5017

EU-155 9.63E-02 U 7.5E-02 7.5E-02 1.26E-01 pCi/g A RICHRC5017

U-238 4.92E+00 1.7E+00 1.7E+00 1.51E+00 pCi/g N/A RICHRC5017

RONTIUM 9.63E-02 U 5.3E-02 6.2E-02 1.38E-01 pCI/g 72.40% RC5006
NI-63 3.44E+00 U 2.4E+00 7.1E+00 5.71E+00 pCi/g 87.30% RICHRC5

Number of Results: 16

'-447 t'

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J= No U qualifier and result <
000034

Quanterra Analytical Services, Inc
rptChemRadSampfe; v3.41



QIRuan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

,.81139513

BOTOH1

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 f 6731

SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 4.OOE-02 N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-234 1.97E-01 J 6.7E-02 7.5E-02 3.29E-02 pCi/g 74.10% RICHRCSO3O
U-235 . E-03 U 1.6E-02 1.6E-02 3.032-02 pCi/g 74.10% RICHRC5030
U-238 2.l9E-0 J 7.1E-02 8.0E-02 3.20E-02 pCi/g 74.10% RICHRC5O3O

PU-238 -9.28E-04 U 1.3E-03 1.3E-03 2.65E-02 pCilg 71.10% RICHRC5030
PU239/40 4.87E-03 U 1.2 - 1.2E-02 2.65E-02 pC/g 71.10% RICHRC501
AM-241 -5.81E-03 U 5.5E-02 .5E-02 9.30E-02 pCi/g N/A RICHRC507
CO-60 -1.10E-02 U 1.8E-02 1.82- 3.OSE-)2 pCi/g N/A RICHRCSO17

CS-137 -2.04E-03 U 1.6E-02 1.6E-02 . 5E-02 pCi/g N/A RICHRC5O17
EU-152 -1.59E-02 U 3.6E-02 3.6E-02 6.07E- pCi/g N/A RICHRCSO17
EU-154 -3.452-02 U 5.7E-02 5.7E-02 9.51E-02 p ' N/A RICHRCSO17

EU-i155 1.91E2-02 U 2.92-02 2.9E-02 5.03E-02 pCi/g RICHRC5O1 7
U-238 1.742E-01 U 9.2E-01 9.2E-01 7.322E-01 pC!/g N/A RICHRC5017

STRONTIUM 4.73E-02 U 3.7E-02 4.12E-02 1.11E-01 pCVg 95.20% R C5006
NI-63 3.85E+00 U 2.1E+00 6.3E+00 4.97E+00 pCi/g 103.10% RICHRC5 9

Number of Results: 16

Result z IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J = No U qualifier and result <
000 035

Quanterra Analytical Services. Inc
rptChemRadSample; v3.41



X)uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81139508

BOT098

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731

SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 1.00E+00 N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-2 7 E-01 J 1.2E-01 1.7E-01 2.34E-02 pC/g 8840% RICHRC5030

U-235 61E-02 U 1.9E-02 1.9E-02 2.90E-02 pCi/g 88.40% RICHRC5030

U-238 7.61 - J 1.2E-01 1.7E-01 3.32E-02 pCi/g 88.40% RICHRC5030

PU-238 9.20E-02 4.3E-02 4.5E-02 1.38E-02 pCi/g 62.10% RICHRC5010

PU239/40 2.33E+00 2. 1 3.6E-01 2.05E-02 pCi/g 62.10% RICHRC5010

AM-241 2.60E-01 9.0E-02 9.0E-02 1.28E-01 pCi/g N/A RICHRC5017

CO-60 8.90E+00 9.1E-01 9. 7.95E-02 pCi/g N/A RICHRC5017

CS-137 1.04E+02 1.0E+01 1.0E+01 .33E-01 pCi/g N/A RICHRC5017

EU-152 2.75E+01 2.8E+00 2.8E+00 4.17 pCi/g N/A RICHRC5017

EU-154 4.37E+00 5.4E-01 5.4E-01 2.79E-01 i/g N/A RICHRC5017

EU-155 1.30E-01 U 1.5E-01 1.5E-01 2.55E-01 pCi/g /A RICHRC5017

U-238 -5.74E-01 U 8.7E-01 8.7E-01 1.21EE+00 pCi/g N/A RICHRCS017

STRONTIUM 3.77E+00 2.3E-01 1.2E+00 1.38E-01 pCI/g 73.30% HRC5006

NI-63 5.67E+02 9.2E+00 6.9E+01 5.75E+00 pC/g 86.60% RICHR 9

Number of Results: 16

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result s
000036oa
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

.81139509

BOT099

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 I 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 1.30E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196
A -

U-234 E-01 J 1.3E-01 1.8E-01 2.18E-02 pCi/g 87.50% RICHRC5030
U-235 . E-02 J 2.9E-02 2.9E-02 2.18E-02 pCi/g 87.50% RICHRC5030
U-238 7.87E J 1.2E-01 1.72-01 1.92E-02 pCi/g 87.50% RICHRCS030

PU-238 7.21 E-02 4.2E-02 4.3E-02 2.78E-02 pCi/g 50.90% RICHRC5010
PU239/40 2.51 E+00 2.5 4.1E-01 2.78E-02 pCilg 50.90% RICHRC5010
AM-241 4.23E-01 U 3.8E-01 .8E-01 6.34E-01 pCilg N/A RICHRCS017
CO-60 1.95E+01 2.OE+00 2.0 1.09E-01 pCiug N/A RICHRC5017

CS-137 1.61E+02 1.6E+01 1.6E+01 6E-01 pCIlg N/A RICHRC5017
EU-152 6.70E+01 6.8E+00 6.8E+00 5.20E- pCug N/A RICHRC5017
EU-154 1.06E+01 1.2E+00 1.2E+00 3.60E-01 N/A RICHRC5017
EU-155 5.29E-01 U 2.5E-01 2.5E-01 4.13E-01 pCilg A RICHRC5017
U-238 1.76E+00 U 3.0E+00 3.OE+00 4.73E+00 pCi/g N/A RICHRC5017

STRONTIUM 3.89E+00 2.3E-01 1.3E+00 1.37E-01 pCi/g 74.70% RC5006
NI-63 4.37E+02 8.0E+00 5.4E+01 5.60E+00 pCi/g 89.90% RICHRC

Number of Results: 16_1

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample: v3.41

() 0 () () 37



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

December 23, 1998

Attention: Joan Kessner
,N2 .2 232-q~

A\

SAF Number : B99-002 DEC ItJ'
Date First Sample Received November 24, 1998 rC!T,!ED
Number of Samples 13 Data
Sample Type : Soil
SDG Number W02614 Ile,
Data Deliverable 21 Day Priority / 28 Day Summary

N
(0
'4
C

(4,
%4
/

I. Introduction

On November 24, 1998, the Quanterra Environmental Services Richland Laboratory (QESRL)
received 13-priority soil samples for a 21-day priority radiochemical and chemical analysis.
Upon receipt, the samples were assigned the following laboratory ID numbers to correspond
with the Bechtel Hanford, Inc. (BHI) specific IDs:

QESRL ID#
81139501
81139502
81139503
81139504
81139505
81139506
81139507
81139508
81139509
81139510
81139511
81139512
81139513

BHI ID#
BOTOD3
BOTOD4
BOTOD5
BOTOB1
BOTOB2
BOTOB3
BOTOB4
BOT098
BOT099
BOTOBO
BOTOF9
BOTOHO
BOTOH I

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

DATE OF RECEIPT
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
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Bechtel Hanford, Inc.
December 23, 1998
Page 2

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

III. Quality Control

The analytical results for each analysis performed under SDG W02614 includes a minimum of
two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
The LCS, batch blank, sample duplicate (BOTOB4) and sample results are within contractual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.
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Bechtel Hanford, Inc.
December 23, 1998
Page 3

Plutonium-238, -239/40 by method RICH-RC-5062
The LCS, batch blank, sample duplicate (BOTOB4) and sample results are within contractual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

Uranium-234, -235, -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BOTOB4) and sample results are within contractual
requirements. Samples BOTOD5, BOTOBI, BOTOB4, BOTO98, BOT099 and BOTOBO had Pu-
239 peaks present in the uranium spectrum. The presence of the Pu-239 peak did not interfere
with the uranium results.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOTOD3) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOTOHI) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS, sample duplicate (BOTOB4), matrix spike (BOTOB4), batch blank and sample results
are within contractual requirements.

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, sample duplicate (BOTOH I), batch blank, matrix spike (BOTOHI) and sample results
are within contractual requirements.
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Bechtel Hanford, Inc.
December 23, 1998
Page 4

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

(VIA

Andy Kopriva
Project Manager

000042
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Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

January 26, 1999

Attention: Joan Kessner

QA"uan terra
Ftnironmenral
5trnca

CASE NARRATIVE

Project Number : 550.186
SDG W02614
Number of Samples : Thirteen
Sample Matrix . Soil
Data Deliverable . Summary
Date SDG Closed : November 24, 1998

RE9IED
Data

Log in O
A/1

<EXZL

II. Introduction

On November 24, 1998, a total of
and transferred to Quanterra, St.
nonconformances associated with t
samples were given the following
ID's:

thirteen "soil" samples were received by Quanterra, Richland
Louis for chemical analysis. There were no comments or

the shipping or receiving
laboratory ID numbers to

of the samples. Upon receipt, the
correspond with the specific client

St. Louis ID
19511-001
19511-002
19511-003
19511-004
19511-005
19511-006
19511-007
19511-008
19511-009
19511-010
19511-011
19511-012
19511-013

BI ID
BOTOD3
BOTOD4
BOTODS
BOTOBI
BOTOB2
BOTOB3
BOTOB4
BOT098
BOT099
BOTOBO
BOTOF9
BOTOHO
BOTOHI

SAF ID
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002
B99-002

Matrix
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

Date of Receipt
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98
24-NOV-98

oo043
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Env mronja
Serie

Bechtel Hanford Incorporated
January 26, 1998
Project Number: 550.186
SDG: W02614
Page 2

II. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test.
sample identification information, analytical results and the appropriate

Analyses requested:

Deviation from Request:

Each set of data includes
detection limits.

ICP Metals (Chromium and Lead) by EPA method 6010A.
Mercury by EPA method 7471

No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

Quality Control Blank, Method Blank
Quality Control Laboratory Control Sample,
Matrix Spike.
Matrix Spike Duplicate.

Blank Spike

V. Comments

There are no general comments.

Inorganics: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

There were no metals comments for this sample delivery group.

000044
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Serce

Bechtel Hanford Incorporated
January 26, 1998
Project Number: 550.186
SDG: W02614
Page 3

I certify that this Summary Package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Shiela M. Louvier
St. Louis Project Manager

000 045
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Collector
Coffman/Fahlberg

Project Designation
100 BC Areas - Full Protocol

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Company Contact
R Coffman

Sampling Location
116-0-13

Telephone No.
373-6425

Project Coordinator
RENT, SJ

PAF No.
B99-002

I

Price Code

'V
Ice Chest No. Field Logbook No. Method ofShipment

EL 1327-1
Shipped To Offsite Property No. Bill of LadingiAir Bill No.

Quanteira Incorporated

COA

POSSIBLE SAMPLE HAZARDS/REMARKS

Special Handling and/or Storage

Preservation

Typeo(Container

No. of Container(s)

Volume

SAMPLE ANALYSIS

g 1 3q L
1t209&Ll

Cool 4C

aG

6OmL

Hex-7196

None

aG

60m],

lCP Meta!s-
601OA (Add-
on) IlLead)

None

60mL

ICP Me"h -
6010A (SW-

846)
{Cheoium.,

Lead)

Non.

- 4

I)

6OmL

Met -
7471 - (CM

Non.

.G;

60mL

Ni.ikej-dj

None

60-L

Stroniu"" i
89.9 - Total

Sr

9<S

None

P

20mL

Actvny Sca

Non.

aG

60ML

Anericum;

isotopic
Uranium

giI -n<

Data Turnaround

15-Days
-a

None jNone

[<aG Ma77nlli

60mL I500mL

IC Metals.
6OIOA (TAt)

Sample No Matrix * Sample Date Sample Time

BOTOD3 01 Soil I)t<o X _ x xJ x X x
BOTOD4 0.2- Soil j- 2.' e -;t 21,

0TO, r> 03 5- umn-e viw it. _ K Jx

SPECIAL INSTRUCTIONS Matrix*
CIIA IN OF POSSESSION Sign/Print Names -- The ERC contractor acknowleges the 24-hour holding time is not likely achievable for

He Chrom by EPA 7196. We
Relinquished By r3,.,-e j Daerrie Re Dateim "R

e i BW Ati Use. separate Chain of Custody for each waste site. Vapor

fiO'*eflnhad tDacr.eceve)B Other Solid
elinquhed B y Datc/Time Received By 4QI Date/Time (1) GammaSpecroseopy (Cesium-137.CobaIt-60,Eurpium-i52,Europium-154, Other Liquid

Europium-155}; Gamma Spec -Add-on (Americium-241, Uranium-2381

Relinquished By Date/Time Received By Date/OTime 155 '')D = tlJ7TI1%0

Relinquished By Date/Time Received By Datwbime

LABORATORY eceived By Title Daterrime
SECTION

INAL SAMPLE Disposal Method Disposed By Datefrime
DISPOSITION

See item (1) in
Special

irtructioos

91139

B99-002-12 Pase I of I

aG
I

I



Bechtel Hanford Inc.

Collector onpany Contact Telephone No. Project Coordinator Data Turnaround
Coffman/Fahlberg R Coffman 373-6425 TRENT, SJ

Project Designation Sampling Location SAF No.
100 BC Areas - Full Protocol 116-B-1I B99-002 ?/ 1) \/5

Ice Chest No. Field Logbook No. Method of Shipment
S41 L 3) yEL 1327-1

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated

POSSIBLE SAMPLE HAZARDS/REMARKS Preservation Coal4C None None None Non. Non. None None Non.

Type of Container aG aG aG aG aG P aG aG

No. of Container(s) 0 0 0 0 j I j
Speciali Handling and/or Storage Volume OmL bOomt mot I 60mL 60mL j 60mL j 20mL f 6bmL 6OmL

SAMPLEANALYSIS

~I1 5614~
q I 1)3+f . imi

Soil

Soil
) ~'I'lzob

AtMonIum
Hex-11%

H-PMetals.
6010A(Add-
on) (Lnad[

i? Meaji-
6010A (SW.

W4)

lCaim,
Lees)

Meony -
7471 - (CV)

Nicket-63 I Sontiun-
39.90- Total

sr

g III39 !
A

A

Activity San Amdricitam-
241; Isotopic

Ulauniu

BOTOB3 soil I~'~r_ _ lKHIL
, O 4 (7 soul - IL I I I j I~ >e

OF POSSESSION Sign/Print Names
-- e-%

Relinquished By 1)o 5  Date/Time RDe/Time

Relinquished By Date/fTime Received By .4 y c Date/fime

Relinquished By Date/time Received By Date/fime

Date/Time

I ABORATORY Received By
SECTION

L1FINAL SAMPLE Disposal Method
ISPOSITION

Received By Datetime

Title

Disposed By

.1 * I

SPECIAL INSTRUCTIONS
" The ERC contractor acknowleges the 24-bowr holding time is not likely achievable for Hex
Chrom by EPA 1196.

" Use a separate Chain of Custody for each waste site.

(1) Gamma Spectroscopy (Cesitm-137, Cobalt-60, Europium-152, Europium-154, Europium-
155); Gamma Spec - Add-on (Americium-241, Uranium-233)

ICP Mets-
6010A (TAt)

S
SE

so
SL
W
0
A
DS
DL
T
wi
L
V
x

None

Marinelli

5OOmL

See tee,(t)
Special

na uceion.

I.
I..

Matrix
- soil
- Sediment
- Soid

-studge

-wea

- odl

-oDru Solids
-Dra; Liquids
-Tissue

-Wipe

- Uid

*other

Datefrime

Date/fime

) ? 1330 A-I 2< 4
BOTOBI

BOTOB2

Relinquished By

I of I

I

- -1

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST IB99-002-05 Pa



Bechtel Hanford Inc.

Collector
Coffman/Fahlberg

Project Designation
100 BC Areas - Full Protocol

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Company Contact
R Coffman

ampling Location
1 16-B-11

Telephone No.
373-6425

Project Coordinator
TRENT, SJ

AF No.
B99-002

Ice Chest No. Field Logbook No. ethod of Shipment
S L 3EL 1327-1

Shipped To ffslte Property No Bill of Lading/Air Bill No.
Quanterra Incorporated

POSSIDLE SAMPLE IIAZARDS/REMARKS Preservation

No. of Container(s)

Cool 4C Naeo. Noes None None Nons Non.

B99-002-04 Page

Data Turnaround

None None

Type.oContainer G aG JG G 2G aG P G .G Marinel

a 0 p -o-- ~,q' i~
0 0

Special tiandling and/or Storage Volume 60mL 6OmL 6OmL 6GmL 60mL 6OmL 20mL 6WmL 6WmL 50hmiL

Chromium ICPmNeils- ICPMet,. Merony- Mckel-63 Srontiau- ActivityScan Aneriddmw- ICMetals- S.item(I)in
H.x-71% WOOA(Add- 601OA(SW- 7471-(CV) 39.90--Tout 241;Jsotopic 01OA(rAL) Special

SAMPLE ANALYSIS on)1c4 346) Sr Plutonium; bnmui.o
(chomiu, Isotpic

Lads urianum

Sample No Matrix * Sample Date Sample Time

BOTO98 02 Soil I ) ) -0)

BOT099 Soil 1 b OK -Y,
BOTOBO Soil )35lAl7)(

SPECIAL INSTRUCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names -- The ER: contractor acknowleges the 24-hour holding time is mot likely achivable for Hex s - Soil

SI Chrom by EPA 7196. SE - Sediment
Relinquished B i Daterrime e'DamuFfirse- SO - Solid

nqhd BaTee 49 Use a separate Chain of Custody for each waste site. SL - ge
GQ:1.1j.yi bA W Water

Relinquisted By Datefime' Received By Li goocp DatTime (I) Gamma Spectroscopy ICesium-137, Cobalt-60, Europium-152, Eropim-154, Europium- 0 Oil
155); Gamma Spec - Add-on (Americium-241, Uranium-238) A A it

_________________________________________DS D.ma Solids
Relinquished By Date/Time Received By Dateffime florc nrrnfl1-nar 0 .&a DL Drum Liquids

frEJL 4  Lf bHf I a e J a ll wi - Wipe
RelinquishedBy Date/fime ReceivedlBy Datefime L Liidp0 o rjf 0a -j4 V -Vegetation

x -OtImer

LABORATORY teceivedBy Title Daterime
SECTION

Disposed ByKFINAl SAMPLE Disposal Method
MISPOSITION

I of I

44-Day V
Al bAys

None

Date/Time

.0 I I I



Bechtel Hanford Inc.

Collector Company Contact Telephone No. Project Coordinator Price Code
Coffynan/Fahlberg R Coffman 373-6425 TRENT, SJ Data Turnaround

Project Designation Sampling Location SAF No.
100 BC Areas - Full Protocol 116-B-14 B99-002 -j a 5

Ice Chest No. Field Logbook No. Method of Shipment
3M) !z EL 1327-1

Shipped To OfIsite Property No. Bill of Lading/Air Bill No.
Quanterra incorporated

COA

POSSIBLE SAMPLE IAZARDS/REMARKS Preservation cool 4C Non. Note None None None None None None Non.

Type of Container aG xG aG G aG aG P aG aG Marinelli

No. of Container(s) U V 0 0 0 I I I

Special Handling and/or Storage Volume 6mL 6OmL 60mL 6enL 6OmL I 6OmL 20mL 60mL 6OmL so6mL

Chromium ICP Metals - ICP Metals- Mercury - Nicket-63 Sbotina- Activity Scan Americium- ICP Meitals - Set lien (I) is
Hex-1% 6010A(Add- 6010A(SW- 7471-(CV) 1990-Total 241;1Iotopic 6010A(TAL) Special

SAMPLE ANALYSIS on) teadi 46) s Pu insntionn

Lead) U, 3lu-reb
Sample No. Matrix * Sample Date Sample Time -- ?

0TOF9 it Soil A.3. X
BOTOHO /2 Soil. -.

SPECIAL INSTRJCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names " The ERC contractor acknowleges the 24-hour holding time is not likely achievable for so

Hex Chrom by EPA 7196.
Welinqishedlyflsqs I/J,,,erJ Darre/Time Re y Date/Time U (odf t V.por1) .Inquished By Dav im - II-rf -' " Use a separate Chain of Custody for each waste site. oer Solid

Rclin edfly Date/rime Received By Z DCc Date/Time (1) Gamma Spectroscopy jCesium-l 37, Cobalt-60, Eursopium.- 152, Europium-i 54.
Europium-155}; Gamma Spec - Add-on (Americiwm-241, Lranium-238)

Relinquished By Daterime Received By Date/Time f -1
Relinquished By Date/rime Received By Date/Time T3crd410 - 3oT I r

LABORATORY received By Title Daterrime

SECTION

FINAL SAMPLE Disposal Method Disposed By Date/time

DISPOSITION

I

CHAIN uF CUI uIIYtnAMith ANALYI EQUE1 U-[-DYY-UL-11I-I-



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C ) D E
LEVEL:

PROJECT: (o- %C. L- 1(, -h-11C/t/ DATA PACKAGE: IAJO .GIY

VALIDATOR: TL LAB: C I DATE: I

CASE: SDG: U0QA4.I

ANALYSES PERFORMED
0 CLPCP 0 CIP/GFAA f C3P/Hg C CLP/Cynids 0 0

-846/lCP C SW-848/GFAA ).$W-846/Hg 0 SW-846

SAMPLES/MATRIX

3&r be3  yBOTO6\, 452To7Z (oTbint e3 Q o '-
oT l)t 'To bs '~o-o, (oToF-

BoT o t+ -B o To ttH 503(Cr, ( T o97

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Yes No
Is a case narrative present? . . . . . . . . . . . . . . . . No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . e No N/A

Comments:

(0 (1051



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .

Are ICP interference checks acceptable? . . . . . . . .

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . . . .

Comments:

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

No
No
No
No
No

N/A

N/A
N/A
N/I

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No N/A

Are ICB and CCB results acceptable? . . . . . . . . . . . . . . Yes No N

Were preparation blanks analyzed? . . . . . . . . . . . . . . . ) No N/A

Are preparation blank results acceptable? . . . . . . . . . . . Yes S N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . No N/A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes 0 N/A

Comments: C r\w -% orcbs .+- o+ >

IS cL -o* 1* *,-r4

5. ACCURACY Cft Vtr- 1 1§9 else

Were spike samples analyzed? . . . . . . . . . . . . . . . . No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . No N

Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No N/A

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N/
Comments:
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Date:
To:
From:
Project:

Subject:

5 February 1999
Bechtel Hanford, Inc. (technical representative)
TechLaw, Inc.
100-BC Areas - Full Protocol - Waste Sites 116-B-11, 116-B-13,
116-B-14
Radiochemistry - Data Package No. W02614-QES (SDG No. W02614)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
W02614-QES which was prepared by Quanterra Environmental Services (QES). A
list of samples validated along with the analyses reported and the requested
analytes is provided in the following table.

Sample ID & Unit Sample Date Media Validation Analysis

BOTOBO (116-B-11) 11/20/98 Soil C See note 1

BOTOB1 (116-B-11) 11/20/98 Soil C See note 1

BOTOB2 (116-B-11) 11/20/98 Soil C See note 1

BOTOB3 (116-8-11) 11/20/98 Soil C See note 1

BOT0B4 (116-B-11) 11/20/98 Soil C See note 1

BOTOD3 (116-8-13) 11/23/98 Soil C See note 1

BOTOD4 (116-8-13) 11/23/98 Soil C See note 1

BOTOD5 (116-8-13) 11/23/98 Soil C See note 1

BOTOF9 (116-B-14) 11/23/98 Soil C See note 1

BOTOHO (116-B-14) 11/23/98 Soil C See note 1

BOTOH1 (116-B-14) 11/23/98 Soil C See note 1

BOTO98 (116-B-11) 11/20/98 Soil C See note 1

BOT099 (116-B-11) 11/20/98 Soil C See note 1

1 - Gamma spectroscopy; alpha spectroscopy; nickel-63; strontium-90.
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Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100 Area Remedial Action Sampling and Analysis Plan
(DOE/RL 1998). Appendices 1 through 5 provide the following information as
indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

" Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months.

All holding times were acceptable.

" Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

All blank results were acceptable.

Equipment Blanks

Two equipment blanks (BOTOD5 (116-B-13) and BOTOH1 (116-B-14)) were
submitted for analysis. Uranium-234 and uranium-238 (alpha spectroscopy)
were detected in sample BOTOD5 (116-B-13) and americium-241, uranium-234
and uranium-238 (alpha spectroscopy) were detected in in sample BOTOHi
(116-B-14). Under the BHI statement of work, no qualification is required.
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* Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 3 sigma or
70-130%. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to a matrix spike recovery of 500%, all detected nickel-63 results (BOTOBO
(116-B-11), BOTOB1 (116-B-11), BOTOB2 (116-B-11), BOTOB3 (116-B-11),
BOTOB4 (116-B-11), BOT098 (116-B-11), BOT099 (116-B-11)) were qualified as
estimates and flagged "J".

Due to the lack of an LCS, all plutonium-238 results were qualified as estimates
and flagged "J".

Due to a radiochemcal tracer yields of 111 %, americium-241 (alpha
spectroscopy) results in samples BOTOB1 (116-B-11) and BOTOH1 (116-B-14)
were qualified as estimates and flagged "J".

All other accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
or equal to +/- 30 percent, the results are acceptable. If either activities are
less then five times the CRDL, a control limit (acceptable RPD) of less than or
equal to two times the CRDL is used. If either the original or replicate value is
below the CRDL, the applicable control limits (acceptable RPD) are less than or
equal to two times the CRDL for soil samples. If the RPD is outside the
applicable control limit (acceptable RPD), associated results are qualified as
estimated detects or estimated non-detects.

Due to an RPD of 36%, all uranium-238 (GEA) results were qualified as
estimates and flagged "J".

All other duplicate results were acceptable.
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Field Dunlicate Samnies

One pair of field duplicate samples (samples BOT098/BOT099 (116-B-11)) were
submitted to QES for analysis. The duplicate sample results were compared
using the validation guidelines for determining the RPD between a sample and
its duplicate. The following samples and anlaytes had RPDs outside QC limits
(+/- 30%): Americium-241 (GEA) (48%); cobalt-60 (75%); cesium-137 (43%);
europium-1 52 (83%); europium-154 (83%); europium-1 55 (121%). Although
the above data is an indication of a problem with the GEA analysis, under the
BHI statement of work, no qualification is required. All other field duplicate
results were acceptable.

* Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The following analytes and samples
had reported MDAs above-the TDL/MDA: Europium-155 in sample BOTOB4
(116-B-11) and uranium-238 in samples BOTOBO (116-B-11), BOTOB4 (116-B-
11), BOTOD5 (116-B-13), and BOTOH1 (116-6-14). All other reported
laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA.

" Completeness

Data Package No. W02614-QES was submitted for validation and verified for
completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an RPD of 36%, all uranium-238 (GEA) results were qualified as estimates
and flagged "J". Due to a radiochemcal tracer yields of 111 %, americium-241
(alpha spectroscopy) results in samples BOTOBI and BOTOH1 were qualified as
estimates and flagged "J". Due to the lack of an LCS, all plutonium-238 results
were qualified as estimates and flagged "J". Due to a matrix spike recovery of
500%, all detected nickel-63 results (BOTOBO,.BOTOB1, BOTOB2, 80T063,
BOTOB4, BOTO98, BOTO99) were qualified as estimates and flagged "J". The

CCC 004



following analytes and samples had reported MDAs above the TDL/MDA:
Europium-1 55 in sample BOTOB4 (116-B-11) and uranium-238 in samples BOTOBO
(116-B-11), BOTOB4 (116-B-11), BOTOD5 (116-B-13), and BOTOH1 (116-B-14).
Data flagged "J" is an estimate, but under the BHI validation SOW, the data may
be usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

L0 G

SDG: W02614 REVIEWER: DATE: 2/5/99 PAGE__OF_1_
ITLI

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Nickel-63 J BOTOBO (116-B-11) MS recovery
BOTOB1 (116-B-1i1)
BOTOB2 (116-B-11)
BOTOB3 (116-B-11)
BOTOB4 (116-B-11)
BOT098 (116-B-11)
BOT099 (116-B-11)

Plutonium-238 J All No LCS

Americium-241 (alpha J BOTOB1 (116-B-11) Tracer yield
spectroscopy) BOTOH1 (116-B-14)

Uranium-238 (GEA) J All RPD



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Project: BECHTEL-HANFORD

Laboratory: Quanterri

Samnple Numnber BOTOBO BoToB1 BOTOB2 BOTOB3 BOTOB4 BOTOD3 BOTOD4 BOTOD5 BOTOFS BOTOHO
Unit 116-B-11I 11 6-B-1 I I16-B-1 1 116-B-1 1 1 16-B-1 1 116-8-13 11 6-B-1 3 11 6-B-1 3 116-8-14 11 6-B-14
L ..Anin CS (DEEP) C9 (DEEPI DIO {DEEP) Dl (DEEP) D2 (DEEP) A3 fSHALLOW) A4 (SHALLOW) A3 ISHALLOW) Al (SHALLOW) A2 (SHALLOW)
Remnarks Equip. Blank

Samrple Darte 11/20/98 11/20/98 11/20/98 11/20/98 11/20/98 11/23/98 11/23/98 11/23198 11/23/98 11/23/98
Radliochemnistry TDL Remilt Q Re.ult Q Remilt 41 Reslt IQ R ..uIt Q Remilt a Remit Q Remilt Q Remuit Q Remilt a
Amnerici m241 0.1 1.26 4.94 J 1.36 14.21 2.69 0.493 0.352 0.025 U - .60.175

Uraniun-234 0.1 0.809 1.24 1 1.68 0.987 0.844 1.07 0.192 1.39 1.54
Uranium-,235 0.11 0.0547 0.0642 10.0338 0.0493 10.0429 0.0208 0.035 1 0.0157 U 0.0368 0.0203 U
Uraniumn-238 0.1 0.771 1.24 0.932 1.45 0.967 0.746 0.919 0.278 1.38 1.46
Platontiumn-238 0.1 0.0867 J 0.626 J 0.0464 J 1.35 J 0.256 J 0 UJ 0.00532 UJ -0.000431 UJ -0.00134 UJ 0 UJ1
Plutanium-239/240 0.1 3 19.5 4.05 51.3 10.5 0.0398 0.0155 U 0.0103 U 0.106 0.0322
Amnerickum-241 (GEA) 0.1 0.041 U 2.57 0.448 4.92 0.461 U --0.00243 U 0.0187 U 0.0339 U 0.0546 U 0.0587 U
Cobalt-60 0.05 4.43 34.9 7.62 94.4 15.91 0.0172 U 0.0172 U 0.00206 U I 0.0162 U 0.0119 U
Cesiumn-137DA 0.05 32.5 238 85.8 141 35.4 0.0199 U 0.0198 U 0.00836 U 0.183 0.108
Europium-152 0.1 30.6 320 50 844 84.8 0.0976 0.138 -0.0127 U 1.32 0.822
Europi.m-154 0.1 4.14 43.8 6.84 104 10.6 -0.0614 U -0.00538 U -0..00539 U 0.0613 U -0.0713 U
Eurapium-,155 0.051 0.223 U 1.71 0.496 1 3.49 0.37 U 0.0187 U 0.0148 U -0.0011 U 0.0426 U 0.09133J U
Uranium-23SIGEA) 0.1 0.164 UJ -0.81 LIJ -0.202 UJ -25.21UJ 0.103 UJ 0.785 J 1 0.608 J 1 0.177 UJ 1.09 J 4.92 J
strenftum 1 2.71 6.82 5.24 7.15 2.07 0.00511 U 0.015 U 0.00934 U 0.64 0,0963 U
NickeV-63 30 440 J 2700 J 635 J 6140 J 2020 J -0.108 U 0.456 U 2.36 U 4.85 U 3.44 U

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PUiG) Paga 1 of 2

Co.* ISDG: W02614



RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G) Page_2 of_2

Project: BECHTEL-HANFORD
Laboratory: Quanterra
Case |SDG: W02614
Sample Number BOTOHi BOT098 BOT099

Unit 116-B-14 116-B-11 116-B-11

Location Al ISHALLOW) C7 (DEEP) C7 (DEEP)
Remark. Equip. Blank Duplicate

Sample Date 11/23/98 11/20/98 11/20/98

Radooheristry TDL Result Q Result Q Result a Result Q Result Q Result Q Result a Result C Result 

Americium-241 0.1 0.0846 J 0.895 0.728
Urargum-234 0.1 0.197 0.773 0.848

Uanurm-235 0.1 0.00953 U 0.0161 U 0.0422
Uranium-238 0.1 0.219 0.761 0.787
PlutonIum-238 0.1 -0.000928 UJ 0.092 J 0.0721 J
Plutonium-239/240 0.1 0.00487 U 2.33 2.51
Amedcium-241 (GEAI 0.1 -0.00581 U 0.26 0.423 U
Cobalt-60 0.05 -0.011 U 8.9 19.5
Cesism-137DA 0.05 -0.00204 U 104 161
Europium-152 0.1 -0.0159 U 27.5 67
Europiun,154 0.1 -0.0345 U 4.37 10.6

Europium-155 0.05 0.0191 U 0.13 U 0.529 U
Uranium-238GEA) 0.1 0.174 UJ -0.574 UJ 1.76 UJ

Strontium 0.0473 U 3.77 3.89

Nickel-63 30 3.85 U 567 J 437 J



Qua nterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81139510

BOTOBO

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 1 6731

SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

'6C(eliCM 'R.vE .28E 61 lmj sWA eac-f veg NfA CEA4let^

AM-241

U-234
U-235

U-238
PU-238

PU239/40
AM-241

CO-60
CS-137
EU-152

EU-154
EU-155

U-238
STRONTIUM

NI-63

1.26E+00

8.09E-01
5.47E-02
7.71E-01
8.67E-02

3.OOE+00
4.10E-02
4.43E+00

3.25E+01
3.06E+01
4.14E+00

2.23E-01

1.64E-01

2.71E+00
4.40E+02

J 2.1E-01
J2 1.3E-01
J2 3.5E-02

J 1.3E-01
Y 4.3E-02

2.5E-01
U 1.5E-01

4.6E-01

3.3E+00
3.1E+00
4.9E-01

U 1.4E-01

U'-S 1.3E+00
2.0E-01
7.8E+00

2.8E-01
1.9E-01

3.7E-02
1.8E-01
4.5E-02

4.6E-01

1.5E-01
4.6E-01

3.3E+00
3.1 E+00

4.9E-01

1.4E-01

1.3E+00

9.4E-01
5.4E+01

2.35E-02
3.32E-02
2.79E-02
2.99E-02
1.47E-02

2.89E-02
2.52E-01
5.48E-02

9.24E-02

2.47E-01

1.91E-01
2.36E-01

2.11E+00
1.37E-01

pCilg

pCi/g
pCi/g

pCI/g

pC/g

pCI/g

pCi/g

pCi/g
pCi/g

pCi/g
pci/g
pCigpCvg

5.36E+00 pCi/g

89.80%

82.30%
82.30%
82.30%
58.80%
58.80%
N/A
N/A
N/A
N/A

N/A
N/A
N/A

70.90%

.RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030
RICHRC5010

RICHRC501 0

RICHRCS017

RICHRCS017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

93.00% RICHRC5069

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIDL.

J = No U qualifier and result <

000013
Quanterra Analytical Services. Inc
rptChemRadSample: v3.4 1

16

Q12~

$



wouanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81139504

BOTOB1

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

AM-241

U-234
U-235
U-238

PU-238
PU239/40

AM-241

CO-60

CS-137
EU-152
EU-1 54

EU-155
U-238

STRONTIUM

NI-63

4.94E+00

1.24E+00

6.42E-02 J
1.24E+00

6.26E-01
1.95E+01

2.57E+00
3.49E+01

2.38E+02

3.20E+02
4.38E+01

1.71E+00
-8.10E-01 U
6.82E+00
2.70E+03

3.7E-01

1.7E-01
4.OE-02

1.7E-01

1.4E-01

7.9E-01
5.2E-01

3.5E+00
2.4E+01

3.2E+01

4.5E+00
4.5E-01

2.6E+00
2.4E-01

1.9E+01

7.7E-01

2.7E-01
4.1 E-02

2.7E-0 1

1.7E-01
2,9E+00

5.2E-01
3.5E+00

2.4E+01

3.2E+01
4.5E+00

4.5E-01

2.6E+00
2.1 E+00

3.1 E+02

1.88E-02

3.69E-02
2.97E-02
3.18E-02
3.23E-02
3.23E-02
5.02E-01
1.38E-01

2.69E-01

6.67E-01
5.30E-01
5.70E-01
4.20E+00
1.08E-01

pCi/g

pci/g
pCi/g

pCi/g

pCi/g

pCi/g
pCI/g

pCi/g

pCi/g

pCi/g

pC/g

pC/g

p~i/g

pC/g

5.67E+00 pCilg

111.00%

76.90%

76.90%
76.90%

40.20%
40.20%

N/A
N/A
N/A
N/A

N/A
N/A
N/A
63.00%

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRCS010

RICHRC5010

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5006

87.90% RICHRC5069

Number of Results:

Result r IL When Not Detected
(Q)ualifiers: U a Analyte result < MDAIDL,

J = No U qualifier and result <
0J00014

Quanterra Analytical Services. Inc
rptChemRadSample; v3.41
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QUjuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

.81139505

BOTOB2

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731

SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

AM-241

U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60

CS-137
EU-152
EU-154
EU-155
U-238

STRONTIUM
NI-63

1.36E+00
1.00E+00

3.38E-02
9.32E-01
4.64E-02

4.05E+00

4.48E-01

7.62E+00

8.58E+01
5.OOE+01
6.84E+00

4.96E-01

-2.02E-01
5.24E+00

6.35E+02

J 2.2E-01
1.4E-01

J1 2.6E-02
1.4E-01

3.8E-02
3.5E-01
2.5E-01

7.8E-01
8.6E+00
5.0E+00
7.6E-01

U 2.2E-01

U. 1.8E+00
2.2E-01
9.4E+00

3.12-01
2.1E-01
2.7E-02
2.0E-01

3.8E-02
6.7E-01
2.5E-01
7.8E-01

8.6E+00
5.0E+00
7.6E-01
2.2E-01
1.8E+00
1.6E+00
7.7E+01

3.71 E-02
2.93E-02
2.26E-02
3.06E-02
2.09E-02
2.09E-02
3.69E-01
6.21E-02

1.13E-01
2.99E-01
2.22E-01
2.61E-01
2.84E+00

1.26E-01
5.46E+00

pCi/g

pCivg

pCilg

pCi/g

pCi/g
pCi/g

pCL'g

pCi/g

pCi/g
pCI/g

pCi/g

pCI/g
pCi/g

pCI/g
pCi/g

81.60%
84.20%

84.20%

84.20%

40.00%
40.00%

N/A
N/A

N/A
N/A
N/A
N/A
N/A

51.60%
91.70%

RICHRC5080
RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5006

RICHRC5069

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U - Analyte result < MDAJIDL,

J= No U qualifier and result < 000015
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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Suanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

'81139506

BOT0B3

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02614 1 6731

SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER

Plff:Xel ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ..fl 2E0 NAAV-Q MAI 1AE~t4

AM-241

U-234

U-235
U-238

PU-238
PU239/40
AM-241

CO-60

CS-137
EU-152
EU-154

EU-1 55

U-238
STRONTIUM

NI-63

1.42E+01

1.68E+00
4.93E-02 J
1.45E+00

1.35E+00

5.13E+01
4.92E+00

9.44E+01

1.41E+02
8.44E+02

1.04E+02

3.49E+00

-2.52E+01 U
7.15E+00
6.14E+03

6.7E-01
1.9E-01
3.2E-02
1.7E-01

2.4E-01

1.5E+00
9.7E-01

9.5E+00

1.4E+01

8.4E+01
1.1E+01
8.1E-01
6.5E+00

2.4E-01

3.0E+01

2.2E+00
3.3E-01

3.3E-02

2.9E-01
3.2E-01
8.3E+00

9.7E-01
9.5E+00
1.4E+01

8.4E+01

1.12+01

8.1E-01

6.5E+00

2.3E+00
7.0E+02

2.88E-02
3.02E-02
2.72E-02
2.72E-02

2.95E-02
5.81 E-02

1.01E+00
2.38E-01
4.34E-01

9.64E-01

8.61E-01
1.06E+00

8.40E+00
1.06E-01

5.92E+00

pCI/g

pCi/g

pCilg

pCi/g

pCilg

pCI/g

pCI/g

pCi/g

pCi/g

pCilg

pCi/g

pCIlg

pCilg

pCilg

pCi/g

97.90%
83.00%
83.00%
83.00%

39.10%
39.10%
N/A

N/A
N/A
N/A
N/A
N/A

N/A
61.10%

89.40%

RICHRC5080

RICHRC5030

RICHRC5030

RICHRCS030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRCS006

RICHRCS069

Number of Results:

45-

Result = IOL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL.

J = No U qualifier and result <

Quanterra Analytical Services, Inc
00 0rptChemRadSample; v3.41 #4k



4ai r

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

..81139507

BOTOB4

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 f 6731

SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241

U-234

U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137

EU-152
EU-154

EU-155

U-238
STRONTIUM

NI-63

2.69E+00 J
9.87E-01 J
4.29E-02 J
9.67E-01 J

2.56E-01 1
1.05E+01
4.61E-01 U

1.59E+01
3.54E+01

8.48E+01
1.06E+01

3.70E-01 U

1.03E-01 U

2.07E+00

2.02E+03 $

3.0E-01

1.4E-01

2.9E-02
1.4E-01

8.92-02

5.7E-01

5.5E-01
1.6E+00
3.5E+00

8.5E+00
1.1E+00

2.8E-01

.T 3.5E+00

1.3E-01
1.6E+01

5.OE-01

2.1E-01
3.OE-02
2.1E-01

9.6E-02
1.6E+00

5.5E-01
1.6E+00

3.5E+00
8.5E+00
1.1E+00

2.8E-01

3.5E+00

6.3E-01
2.3E+02

3.91 E-02
3.03E-02
2.44E-02

3.15E-02
2.10E-02

3.54E-02
9.07E-01
7.53E-02
1.42E-01

3.27E-01
2.70E-01
3.95E-01
5.81 E+00

9.55E-02

pCI/g
pCilgpCi/g

pCI/g

pCi/g

pCi/g

pCilgpCilg

pCI/g

pCi/g

pCi/gpCilg

pC11gpCI/g

pC/g

5.42E+00 pCi/g

95.80%
85.80%
85.80%
85.80%

58.90%
58.90%
N/A
N/A

N/A
N/A
N/A

N/A
N/A

66.50%

RICHRC5080

RICHRCS030

RICHRC5030

RICHRC5030

RICHRCS010

RICHRC5010

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRCS017

RICHRC5006

91.80% RICHRC5069

Number of Results:

Result = I0L When Not Detected
(O)ualifiers: U = Analyte result < MDAIlDL,

J = No U qualifier and result <
000017 Quanterra Analytical Services, Inc

rptChemRadSample: v3.41 9 I e

16
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Q1uoantera

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE

AM-241

U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137
EU-152
EU-1 54

EU-155
U-238

STRONTIUM
NI-63

QUANTERRA, Richland

.81139501

BOTOD3

RESULT

4.93E-01

8.44E-01

2.08E-02
7.46E-01

O.OOE+00
3.98E-02
-2.43E-03

1.72E-02
1.99E-02

9.76E-02
-6.14E-02

1.87E-02
7.85E-01
5.11E-03
-1.08E-01

Q

J

J

J

J

U
U

U

U
U

U

U

COUNTING
ERROR (2s)

1.5E-01
1.2E-01
1.9E-02
1.1E-01
0.0E+00
3.0E-02
2.5E-02
2.32-02
2.2E-02

9.1E-02
7.4E-02

3.6E-02
3.7E-01
3.5E-02
2.5E+00

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2s)

1.7E-01
1.7E-01
1.9E-02

1.6E-01
1.7E-02
3.1 E-02
2.5E-02
2.3E-02

2.2E-02

9.1 E-02

7.4E-02

3.6E-02

3.7E-01
3.5E-02
7.4E+00

MDAJIDL

3.338E-02

3.18E-02
2.14E-02

1.96E-02
3.27E-02
1.56E-02
2.32E-02
3.49E-02

4.13E-02

3.75E-02
8.92E-02
1.20E-01

6.06E-02
3.44E-01

1.09E-01
6.37E+00

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

REPORT
UNIT

pCi/g

pCi/g

pCi'g

pCilg

pCilg

pCI/g
pCilg
pCi/g

pci/g
pCvg

pCi/g

pCi/g
pCi/g

pCi/g

YIELD

87.90%
96.20%
96.20%

96.20%
53.40%

53.40%

N/A
N/A
N/A
N/A

N/A

N/A

N/A
56.40%

METHOD
NUMBER

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

pCilg 80.50% RICHRCS069

Number of Results:

ci

Result = iOL When Not Detected

(Q)ualifiers: U = Analyte result < MDAJIDL,
J No U qualifier and result < 000018

Quanterra Analytical Services, Inc

rptChemRadSample; v3.41



111..anterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

-81139502

BOTOD4

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

ANALYTE RESULT
b r liiRANA-'n--M

AM-241

U-234

U-235
U-238

PU-238

PU239/40
AM-241

CO-60
CS-137

EU-152
EU-154
EU-155

U-238
STRONTIUM

NI-63

3.52E-01
1.07E+00

3.50E-02
9.19E-01

5.32E-03
1.55E-02
1.87E-02
1.72E-02
1.98E-02
1.38E-01

-5.38E-03
1.48E-02

6.08E-01
1.50E-02
4.56E-01

COUNTING
Q ERROR (2s)

NWA

J 1.3E-01
1.5E-01

J 2.9E-02
J 1.4E-01

U 1.1E-02
U 1 8E-02
U 2.2E-02
U 2.1E-02
U 2.0E-02
U 7.0E-02
U 6.5E-02
U 3.3E-02

1 2.6E-01
U 3.5E-02
U 2.6E+00

TOTAL
ERROR (2s)

NA-

1.4E-01

2.3E-01

2.9E-02
2.1E-01

1.1E-02

1.92-02
2.2E-02
2.1E-02

2.0E-02

7.0E-02

6.5E-02
3.3E-02
2.6E-01

3.5E-02
7.4E+00

REPORT
MDAIIDL UNIT

3.96E 02 pgIlGk

3.07E-02 pCi/g

3.36E-02 pCi/g
3.84E-02 pCilg

1.44E-02 pCi/g
2.14E-02 pCilg

3.20E-02 pCI'g
3.86E-02 pCyg
3.48E-02 pCIvg
8.92E-02 pCI/g

1.11E-01 pCI/g
5.50E-02 pcilg
3.07E-01 pCiug
1.07E-01 pCi/g
6.79E+00 pCilg

YIELD

98.80%
76.00%
76.00%

76.00%
57.50%

57.50%
N/A
N/A

N/A
N/A
N/A
N/A

N/A
57.00%
80.70%

METHOD
NUMBER

RICHRC5080
RICHRC5030

RICHRCS030

RICHRC5030
RICHRCS010

RICHRC501 0

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS006

RICHRC5069

Number of Results:

Result = DL When Not Detected

(Q)ualifiers: U = Analyte result < MDAIDL,
J = No U qualifier and result <

000019
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

flfuvk

16

pM



Qr-waterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

-81139503

BOTOD5

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL
ANALYTE RESULT 0 ERROR(2s) ERROR(2s)

HFYr/rn=hAF nni I I I

AM-241

U-234

U-235
U-238

PU-238

PU239/40
AM-241

CO-60

CS-137
EU-152
EU-154

EU-155
U-238

STRONTIUM
NI-63

2.50E-02
1.92E-01
1.57E-02
2.78E-01

-4.31 E-04

1.03E-02
3.39E-02
2.06E-03
8.36E-03

-1.27E-02
-5.39E-03
-1.10E-03

1.77E-01
9.34E-03

2.36E+00

U
J

U

J

UT
U
U
U
U
U
U
U

U
U
U

2.9E-02
5.6E-02

1.6E-02
6.8E-02

8.6E-04

1.5E-02
3.3E-02

1.9E-02
1.6E-02

4.0E-02

5.4E-02

2.8E-02

5.2E-01
2.5E-02
2.1E+00

2.9E-02
6.3E-02
1.7E-02

7.9E-02

8.6E-04
1.5E-02

3.3E-02
1.9E-02
1.6E-02
4.0E-02

5.4E-02

2.8E-02

5.2E-01
2.5E-02
6.1 E+00

REPORT
MDA/IDL UNIT

3.99E 02 '"gSg
3.07E-02 pCi/g
1.87E-02 pCi/g
1.37E-02 pCI/g

1.65E-02 pCi/g

2.17E-02 pCI/g

2.16E-02 pCi/g

5.62E-02 pCI/g
3.32E-02 pCi/g
2.89E-02 pCi/g
6.46E-02 pCi/g

9.43E-02 pCi/g

4.82E-02 pC/g
4.85E-01 pCi/g
7.94E-02 pCi/g

4.97E+00 pCi/g

YIELD
b"^

90.00%

101.40%

101.40%

101.40%

56.40%
56.40%

N/A
N/A
N/A
N/A
N/A
N/A

N/A
86.90%

METHOD
NUMBER

RICHRC5080

RICHRC5030

RICHRC5030

RICHRCS030

RICHRC5010

RICHRC501 0

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

102.70% RICHRC5069

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MOAJIDL.

J = No U qualifier and result < (00020
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

16

~c/2 /45



Q-uantermr

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

.81139511

BOTOF9

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

ANALYTE

I (GI IROM-

AM-241
U-234

U-235
U-238

PU-238

PU239/40
AM-241
CO-60

CS-137

EU-152
EU-154

EU-155
U-238

STRONTIUM
NI-63

RESULT

-+fE-+-
1.60E-01
1.39E+00

3.68E-02
1.38E+00
-1.34E-03

1.06E-01
5.46E-02

1.62E-02

1.83E-01
1.32E+00
6.13E-02
4.26E-02

1.09E+00

5.40E-01
4.85E+00

COUNTING
Q ERROR(2s)

WA

J 7.OE-02
2.1E-01

J 3.4E-02

2.OE-01
UT 1.6E-03

4.9E-02
U 4.9E-02
U 2.4E-02

4.1 E-02
1.8E-01

U 7.5E-02
U 4.0E-02

.S 7.3E-01
J 9.6E-02
U 2.4E+00

TOTAL
ERROR (2s)

7.4E-02

3.3E-01
3.5E-02
3.3E-01
1.6E-03
5.1E-02
4.9E-02

2.4E-02

4.1 E-02

1.8E-01
7.5E-02
4.0E-02

7.3E-01
2.0E-01
7.0E+00

MDA/IDL
REPORT

UNIT

G.Gc-6; -,my, '

2.06E-02 pCi/g
4.29E-02 pCi/g
3.47E-02 pCi/g

4.88E-02 pCi/g

2.79E-02 pCig
1.52E-02 pCi/g

7.25E-02 pCig
4.27E-02 pCI/g
3.75E-02 pC/g
8.12E-02 pCi/g
1.32E-01 pCi/g

6.88E-02 pCilg
6.55E-01 pCi/g
1.40E-01 pCi/g

5.52E+00 pC/g

YIELD

A

102.70%
54.80%

54.80%

54.80%

59.80%
59.80%
N/A
N/A

N/A
N/A
N/A
N/A

N/A
72.40%

90.20%

METHOD
NUMBER

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010
RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5069

Number of Results:

2p93

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL.

J = No U qualifier and result <
000021

Quanterra Analytical Services. Inc
rptChemRadSample; v3.41

16



PLhuan terra

SAMPLE RESULTS

LAB NAME:

LAB :SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81139512

BOTOHO

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731

SOIL

11/24/98 1:00:00 PM

ANALYTE

H XH RGNM

AM-241
U-234
U-235
U-238

PU-238
PU239/40

AM-241

CO-60

CS-137

EU-152
EU-154
EU-1 55
U-238

STRONTIUM

NI-63

RESULT a

1.75E-01 J
1.54E+00

2.03E-02 U
1.46E+00

0.00E+00 U
3.22E-02

5.87E-02 U
1.19E-02 U
1.08E-01

8.22E-01 U
-7.13E-02 U
9.63E-02 U
4.92E+00

9.63E-02 U
3.44E+00 U

COUNTING
ERROR (2s)

rA

7.0E-02

2.2E-01
2.6E-02
2.1E-01
0.0E+00

2.9E-02
1.2E-01

3.8E-02
5.3E-02
1.8E-01
1.1E-01
7.5E-02

1.7E+00
5.3E-02

2.4E+00

TOTAL
ERROR (2s)

7.4E-02

3.6E-01
2.7E-02
3.4E-01

2.0E-02

3.0E-02

1.2E-01
3.8E-02

5.3E-02
1.8E-01
1.1E-01
7.5E-02

1.7E+00
6.2E-02
7.1E+00

REPORT
MDA/IDL UNIT

S.3CC 32 1"010.

1.89E-02 pCi/g
3.46E-02 pCi/g
4.05E-02 pCilg

4.29E-02 pC/g

1.77E-02 pci/9
2.63E-02 pCi/g

1.78E-01 pC/g

6.68E-02 pC0/g
5.96E-02 pCi/g

1.97E-01 pQ'g
1.87E-01 pCi/g

1.26E-01 pC/g
1.51E+00 pCilg

1.38E-01 pC/g
5.71 E+00 pC1/g

YIELD

111.80%

55.90%
55.90%
55.90%
52.00%

52.00%
N/A

N/A
N/A
N/A
N/A
N/A
N/A
72.40%

87.30%

METHOD
NUMBER

RICHRC5080

RICHRCS030

RICHRC5030
RICHRC5S030

RICHRC501 0
RICHRCS010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRCS017

RICHRC5006

RICHRC5069

Number of Results:

frAY

Result = IL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result <
00 (J(J 22

Quanterra Analytical Services, Inc

rptChemRadSample; v3.41 JLO4t



0,1-uaterral

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

..81139513

BOTOHI1

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241

U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60

CS-137
EU-152
EU-154
EU-155

U-238
STRONTIUM

NI-63

8.46E-02
1.97E-01
9.53E-03
2.19E-01

-9.28E-04
4.87E-03

-5.81E-03
-1.10E-02

-2.04E-03

-1.59E-02
-3.45E-02

1.91E-02

1.74E-01

4.73E-02
3.85E+00

J

U

J

U
U
U
U

U
U
U
U

U
U
U

5.3E-02
6.7E-02
1.6E-02
7.1E-02

1.3E-03

1.2E-02
5.5E-02

1.8E-02
1.6E-02

3.6E-02
5.7E-02

2.9E-02

9.2E-01
3.7E-02

2.1E+00

5.5E-02
7.5E-02
1.6E-02

8.0E-02
1.3E-03

1.2E-02
5.5E-02
1.8E-02
1,6E-02

3.6E-02
5.7E-02

2.9E-02
9.2E-01
4.1E-02

6.3E+00

2.29E-02
3.03E-02
3.03E-02

3.20E-02
2.65E-02
2.65E-02
9.30E-02
3.05E-02

2.65E-02
6.07E-02
9.51 E-02

5.03E-02
7.32E-01

1.11E-01
4.97E+00

pCIg
pCi/g

pCi/g

pCi/g

pCi/g
pCi/g

pC/g
pC/g

pC/g
pCi/g

pC/g

pCi/g

pCi/g
pCi/g

pCi/g

92.00%
74.10%

74.10%

74.10%

71.10%
71.10%

N/A
N/A
N/A
N/A
N/A

N/A
N/A

95.20%

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

103.10% RICHRC5069

Number of Results:

Result = IL When Not Detected
(O)ualifiers: U = Analyte result < MDAJIDL.

J = No U qualifier and result < 000023
Quanterra Analytical Services, inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

81139508

BOT098

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241

U-234

U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137
EU-152
EU-154

EU-155

U-238
STRONTIUM

NI-63

8.95E-01
7.73E-01

1.61E-02
7.61E-01

9.20E-02
2.33E+00
2.60E-01
8.90E+00
1.04E+02

2.75E+01
4.37E+00
1.30E-01

-5.74E-01

3.77E+00
5.67E+02

J

J

U

I1

5-

U

U

1.8E-01
1.2E-01

1.9E-02
1.2E-01
4.3E-02

2.2E-01

9.0E-02
9.1E-01
1.0E+01
2.8E+00
5.4E-01

1.5E-01

8.7E-01
2.3E-01

9.2E+00

2.3E-01
1.7E-01
1.9E-02
1.7E-01
4.5E-02

3.6E-01
9.OE-02
9.1E-01
1.0E+01
2.8E+00
5.4E-01

1.5E-01

8.7E-01

1.2E+00
6.9E+01

3.36E-02
2.34E-02

2.90E-02

3.32E-02
1.38E-02

2.05E-02
1.28E-01
7.95E-02

1.33E-01
4.17E-01

2.79E-01

2.55E-01
1.21E+00

1.38E-01

*r "U
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pC/g

pCi/g

pCilg

pci/g

pCi/g

pCi/g

pclg

5.75E+00 pCi/g

89.20%
88:40%
88.40%
88.40%

62.10%

62.10%
N/A
N/A
N/A
N/A
N/A
N/A

N/A
73.30%

RICHRCS080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

86.60% RICHRC5069

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL.

J = No U qualifier and result < ()10 (1240
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

.81139509

BOT099

SDG. /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 / 6731
SOIL

11/24/98 1:00:00 PM

ANALYTE

- EXG RGME-

AM-241

U-234

U-235
U-238

PU-238
PU239/40

AM-241

CO-60

CS-137

EU-152

EU-1 54
EU-155
U-238

STRONTIUM
NI-63

RESULT 0

1.Z : 01
7.28E-01 J
8.48E-01 J
4.22E-02 J

7.87E-01 J
7.21E-02 fT
2.51E+00
4.23E-01 U

1.95E+01
1.61E+02

6.70E+01

1.06E+01

5.29E-01 U

1.76E+00 UT

3.89E+00

4.37E+02 73

COUNTING
ERROR (2 s)

NE-

1.7E-01

1.3E-01
2.9E-02

1.2E-01

4.22-02
2.5E-01

3.8E-01
2.0E+00

1.6E+01

6.8E+00
1.2E-00
2.5E-01

3.OE+00

2.3E-01

8.0E+00

TOTAL
ERROR (2s)

2.0E-01
1.8E-01

2.9E-02

1.7E-01

4.3E-02

4.1E-01

3.8E-01
2.0E+00

1.6E+01

6.8E+00

1.2E+00

2.5E-01

3.0E+00

1.3E+00

5.4E+01

MDA/IDL

-86:E- 2

2.56E-02

2.18E-02
2.15E-02

1.92E-02

2.78E-02

2.78E-02

6.34E-01

1.09E-01

1.96E-01
520E-01

3.60E-01

4.13E-01

4.73E+00

1.37E-01
5.60E+00

REPORT
UNIT

pC/g
pC11g
pCi/g

pCi/g

pCI/g

pCi/g

pC/g
pC/g

pCI/g

pCI/g
pO/g

pCilg
pCi/g

pCI/g

pCi/g

pCi/g

YIELD

86.50%
87.50%

87.50%

87.50%

50.90%

50.90%
N/A
N/A
N/A
N/A

N/A
N/A
N/A

74.70%

METHOD
NUMBER

RICHRCS080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC501 0
RICHRC5010
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5006

89.90% RICHRC5069

Number of Results:

Result = IDL When Not Detected

(Q)ualifiers: U = Analyte result < MDA/IDL.
J - No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

aa44000025
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

December 23, 1998

Attention: Joan Kessner
,1\22 23 24

SAF Number : B99-002 fe 8
Date First Sample Received : November 24, 1998 REC ED
Number of Samples : 13 Lot
Sample Type : Soil
SDG Number W02614
Data Deliverable 21 Day Priority / 28 Day Summary

13
C
'aJ
C
(4,
-4

/

I. Introduction

On November 24, 1998, the Quanterra Environmental Services Richland Laboratory (QESRL)
received 13-priority soil samples for a 21-day priority radiochemical and chemical analysis.
Upon receipt, the samples were assigned the following laboratory ID numbers to correspond
with the Bechtel Hanford, Inc. (BHI) specific IDs:

QESRL ID#
81139501
81139502
81139503
81139504
81139505
81139506
81139507
81139508
81139509
81139510
81139511
81139512
81139513

BI ID#
BOTOD3
BOTOD4
BOTOD5
BOTOB1
BOTOB2
BOTOB3
BOTOB4
BOT098
BOT099
BOTOBO
BOTOF9
BOTOHO
BOTOHL

MATRIX
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

DATE OF RECEIPT
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98
11/24/98

000027



QFguanterra

Bechtel Hanford, Inc.
December 23, 1998
Page 2

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

II. Quality Control

The analytical results for each analysis performed under SDG W02614 includes a minimum of
two Laboratory Control Samples (LCS) and one method (reagent) blank. Any exceptions have
been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5080
The LCS, batch blank, sample duplicate (BOTOB4) and sample results are within contractual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

00) 028



Ejuanterra

Bechtel Hanford, Inc.
December 23, 1998
Page 3

Plutonium-238. -239/40 by method RICH-RC-5062
The LCS, batch blank, sample duplicate (BOTOB4) and sample results are within contractual
requirements. There was a matrix blank and spike analyzed with this sample batch and the
results are within the contractual requirements.

Uranium-234, -235. -238 by method RICH-RC-5030
The LCS, batch blank, sample duplicate (BOTOB4) and sample results are within contractual
requirements. Samples BOTOD5, BOTOB1, BOTOB4, BOTO98, BOT099 and BOTOBO had Pu-
239 peaks present in the uranium spectrum. The presence of the Pu-239 peak did not interfere
with the uranium results.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOTOD3) and sample results are within contractual
requirements.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOTOH1) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS, sample duplicate (BOTOB4), matrix spike (BOTOB4), batch blank and sample results
are within contractual requirements.

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, sample duplicate (BOTOH 1), batch blank, matrix spike (BOTOH1) and sample results
are within contractual requirements.
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Bechtel Hanford, Inc.
December 23, 1998
Page 4

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Andy Kopriva
Project Manager
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-12 Page I of I

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
Coffman/Fahlberg R Coffman 373-6425 TRENT, Si

Project Designation Sampling Location SAF No.
100 BC Areas-Full Protocol 116-B-13 B99-002 -2

Ice Chest No. Field Logbook No. Method of Shipment

SAIL,-6 3) EL 1327-1

Shipped To ( Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated

COA

POSSIBLE SAMPLE IIAZARDS/REMARKS Cool 4C None Non. None Non Non. None None None None
Preservation

Type of Container aG aG aG aG aG P aG vG Marinelli

N f tl0 O O e T 0 0 I I I I
No. of Coutainer(s) ( N

Special Handling and/or Storage Volume 60mL 6OmL 60mL 60mL 60nmL 60ML 20ml, 6mL 60ML 500mL

Chrouium ICP Meals - ICP Metal - Meroy - Nickel-43 Snoalium- Activity Scan Aruiciu- ICP Mets - See iem (I) in
Hex-719 601oA(Add- 6Ot0A(SW- 7471 -(CV) 89,90--Total 241;Jsoopi EOIOA(TAL) Specal

on){Lead) 840) Sr Pluunium lstinction
SAMPLE ANALYSIS (ChIsi, rotopic

Lead) Uranium

g /lq 7 1 39&/1913
Sample No. Matrix * Sample Date Sample ime

80TOD3 01 Soi I X X X XX

OTOD4 0.2- Soil L'} 2' } 36 X X L _.

f~~t5 03 s.i Z~ -3* JIL V ____ >4c_ )c )C

SPECIAL INSTRUCTIONS Matrix

CHAIN OF POSSESSION Sign/Print Names s The ERC contractor acknowleges the 24-hour holding time is not likely achievable for
I e3 Dacfrm)CIt" ezHex Clronby EPA 7196 E

Relinquished By by ePtJ Date/rime Date/ime Use a separate Chain of Custody for each waste . Vapor

g =) -) - 6,1 fcoINA I",Othis Liquid
Relinquisd By eceived By Da'/ m (1) GammaSpectroscopy ICesium-137,Cobalt-60.Europim-152,EUtOpium-l5 4.

ReCnuIhe Byi Dt eeciedBatertine, Europiuwn-55:;Gamma Spec-Add-on (Americium-241,Uranium-2381

Relinquished By Daterrime Received By Daterfime 15-l"60 D-3 = 30T I'0

Relinquished By Datefime ecelved By Date'Tnime Id 5:1 r V

3 LABORATORY eceivedBy Title Date/lime

SECTION
INAL SAMPLE Disposal Method Disposed By Dale/Time

DlS1'OSITION



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-OO2-05 Paee

Collector company Contact Telephone No. Project Coordinator Data Turnaround
Coffnman/Fahlberg R Coffman 373-6425 TRENT, SJ

Project Designation Sampling Location SAF No.
100 BC Areas -Full Protocol 116-B-11 B99-002 2/ b4yS

Ice Chest No. Field Logbook No. Method of Shipment
S4 L. 3EL 1327-1

Shipped To Offsilte Property No. Bill of LadlingAir Bill No.
Quanterra Incorporated

POSSIBLE SAMPLE HAZARDS/REMARKS Preservation Cool4C lon Noa. Noe N. Nwm Non None Nac Plane

Type of Container aG aG SG sG aG .G P aG aG Marinelli

No. of Container(s) 0 0 I 0 I
Speeial Handling and/or Storage Volume 60m], E0mL 6&nL 60ML 60m1. G0iL 2OML j ELmL 5OOmL

Oromium ICP Metals - IC? Metals - Mercury - NI kl-43 S nots- Activity Scm Americium- ICP Metals - See en (1) in
Hae-7I96 601OA(AAS. d01OA(SW- 7471 -(CV) 19.90-Towl 241;tsotopic 6010A(TAL) Specia

SAMPLE ANALYSIS iCbga 84)r Puonimuco.
Lead) uranium

Sample No. Maur Samp -ici-a

BOTOB1 Soil L/ C2

BOTOB2 05- So 133L x,

B B3 - 0( So 143E i LC' X______

&!IQML4 017X __ _ _

LAI I') ___ ___ ___ __ ____ ___ _ _ ___ ___ ___ ___ _ _ ___ __ ___ ____ _ _ ___ __ ___ ____ _ _ ___ I__Page _

____________________1 1 _______________ 1---- S

CHAIN OF POSSESSION Sign/Print Names
-'\

RelinquishedByb)o, , r Datefise D WRecTI a jAr

Relinquished By Dusen aeceived By Datefime

Relinquished By Dateftime Reccived By Date/Time

Relinquished By Date/fime Received By

SPECIAL INSTRU IONS
O The ERC contractor acknowleges the 24-hour holding time is one likely achievable for Hex
Chrom by EPA 7196.

" Usea separate Chain of Custody lineach waste site.

(1) Gamma Spectroscopy (Cesium-137. Cobalt-0, Europium-152. Europium-I 54, Europium-
155); Gamma Spec- Add-on (Americium-241, Uranum-235)

S
SE
so
SL
W
0
A
DS
DL
T
W1
L
V
x

Matrix
- Soil
- Sediment
- Solid

- DWtohd

* iva

-Air

-Drum Liquids

SLiquid
- Tvisma
- oier

LABORATORY jieceived By Title Daterlime

SECTION

FINALSAMPLE Disposal Method Disposed By Date/Time

ISPOSITION

1 of I

Drue/fwe



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-04 ae ofg

Collector Company Contact Telephone No. Project Coordinator Data Turnaround
Coffman/Fahlbcrg R Coffman 373-6425 TRENT, SJ

Project Designation Sampling Location SAF No. I
100 BC Areas -Full Protocol 116-B-11 899-002 I r

Ice Chest No. Field Logbook No. Method of Shipment

S-m L 3>'4j EL 1327-1
Shipped To Offsite Property No. Bill of Lading/Air Bill No.

Quantcrra Incorporated

POSSIBLE SAMPLE IIAZARDSIREMARKS Preservation Cool 4C None ane None None None None None None None

Type of Container SG AG aG aG RG RG P aG aG Marinelli

No.!C--) 0 0 0 e -0 0 I I i I
No. of Container(s) I "

Special Handling and/or Storage Volume 60mL G6OmL 60alL 60mL 60mL 60mL 20mL 6hmL 6hmL 50mL

cSomnium er Metals. C Meaie - Muo"u - Nickeb-i Snuetim. Activity Se. ANeichie- ICIPMet.is. See nts(I)is
Ha-719 6WIOA(Add- 6OIOA(SW- 7471-(CV) s9.90-To l 241;hotopk EOOA(TAL) SpeWaJ

a. Ld. 1)Sr Fluiumn; Inun.
SAMPLE ANALYSIS smro I ;ompic

Lead} Uraiue,

(2I39 L& 171 1 g I

Sample No. Matrix * Sample Date Sample Time

B0T098 02 Soil 5? 1b X n<
BOT099 Soil I l 0 /< X I-e

B02 0 1) Soil /I- A

SPECIAL INSTRUCTIONS Matrix'

CHAIN OF POSSESSION Sign/Print Names -- The ERC contractor ac:nowleges the 24-hour holding time is not likely achievable for Hex *

Chro, by EPA 7196. SE - Stnt

IeinquishedBy DD Use a separmt. Chain of Custody for each wate site. L -
w - W er

Daelme()QiSugcp Ceimm 0 -01
Relinquisfed By Dale/e Raccivedily 0 Cp , XDa/mw (1) GaaSpectospyCs -,Cobalt-ho, Europimn-1m-14.Euwm-152,Euo- -A4,EUrpi-

1 5d Gamma Spec. Add-on (Americium-241, Uranium.231) s - A4

Dl - Dnau Solid,

Relinquished By Date/ime Received By Date/Time DL j - Dn Liquds
0 - fa Es& O dWTO O 1 T 4 I T *WTin

L - Liquid
Relinquished By Date/fime ReceivedBy Date/Lime Hal . VelaLtima

x . OdM

LABORATORY eceived By Tide Datfime

SECTION
INALSAMPLE DisposalMethod Disposed By Date/fme

ISPOSITION

of I



1 Q,UIAIN UlF UUNI)Y/iAMrLE ANALYbIb KEQUES -

Collector Company Contact Telephone No. Project Coordinator Data Turnaround
Coffman/Fahlberg R Coffman 373-6425 TRENT, Si Price Code

Project Designation Sampling Location SAF No. 1 1
100 BC Areas - Full Protocol 116-B-14 B99-002 J 2.I I a 5

Ice Chest No. Field Logbook No. Method of Shipment
1%MA 3 )4 ! EL 1327-1

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quantctra Incorporated

COA

POSSIBLE SAMPLE IIAZARDS/REMARKS Cool 4C None No.. Non. 1e44 e - None Non. None No..
Preservation

Type of Container aG O 0 4G &G mu P mu Marnelli

No. ofContain0r(s) 0

Special Handling and/or Storage Volume 60mL 6n. 60mL 6Oml 6OmL 6OmL 2OmL d0iL 6omL lO0inL

COmium ICP Mals- ICP Mas - Mrcuy- NickdJ Smuerth- ActivtyScan Arericua- ICPMeal- Seiterl(W)1
H. .71% 601OA(Add. 60IA(SW- 7471-(CV) 39,90-TToal 241;pl. 6OIOA(TAL) Specia

enit.d) 46 5, Plsiu; Lwsutio..
SAMPLE ANALYSIS (chium, iscuop'i

1/1d_ _UrSl 3q(n
Sample No. Matrix * Sample Date Sample Time

BOTOFS J Soil _3. 1 qg K
BOT0-01-Si
BiTOHO Sal| 13- 9 4.\

SPECIAL INSTRJCTIONS Matrix

CHAIN OFPOSSESSION SIgn/PrintNames The ERC contrco acknowletges ihe 24-hourholding time is notlikely achievable for
.- .ileChromrbyEAll1h.Wo

Relinquished Bylo4'5 6 - &rJ Daterime D I I 06 Use & separate Chain of Custody for each wast site.W

RDlin y da fe ReceivedBy / )) 2 .- Dt ime (I) GammaSpectroscopy (Cesium-137.Cobalt-60,Europium-152,Europim-1
54. Otiquid

Europius-155 ; Gamma Spec - Add-on (Aericium-241, Unnium-238}

Ielinqtuished By Date/lime Received By Datefime o To F ': Th&F I

Relinquished By Date/Time eceivedly Date/ime

LABORATORY eceivedBy lide Date/lime
SECTION

FINAL SAMPLE Disposal Method Disposed By Dateirime

DISPOSITION

F

V

ijecritei uantora Inc. VYy-U1111-1 irag



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001. Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A 8 U D E
LEVEL:

PROJECT: too -15r- W3I (,(-IS- It 1 ~ DATA PACKAGE: W/>O XGt

VALIDATOR: TOl LAB: (U- S DATE:'./r?

CASE: SDG: W 0 -2 / I

ANALYSES PERFORMEDA S-mfnd4O 0 TechnawiS Ga...
Aphdtctc Spfl0rO§py

a Tot. Urjn 01 Redin-22 0 Tndew J) W J- .3

SAMPLES/MATRIX

Bor oeo -36Po01 . W3 G art3N. , cr-t \2

3oT o'DN , toTOrS, 3oToq-', 1Rifo M 0T o0 \

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial Calibration . . . .

Instruments/detectors calibrated
one year of sample analysi

Initial calibration acceptable?

Standards NIST traceable? . . .
Standards Expired? . . . . . .

Comments:.

. . . . . . . . . . . . . . . . . . .* N/A

within
s? ... .. ....... . Yes No N/A
. . . o . . . . . . . . .- . Yes No N/A

.. . . . . . . . . . . . . Yes No N/A

.. . . . . . . . . . . . . . Yes No N/A

000036



WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . . . . . . . . . . . .

Calibration checked within one week of sample analysis? . . . Yes

Calibration check acceptable? . . . . . . . . . . . . . . . . Yes

Calibration check standards NIST traceable? . . . . . . . . . Yes

Calibration check standards expired? . . . . . . . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . .

Method blank analyzed? . . . . . .

Method blank results acceptable?

Analytes detected in method blank?

Field blank(s) analyzed? . . . . .

Field blank results acceptable? . .

Analytes detected in field blank(s)?

Transcription/Calculation Errors? .

. . . . . . . . . . . . . . .

. . . . . . . . . . . ... . . . . . . . . . . . . Yes

. . . . . . . . . . . . .8

. . . . . . . . . . . . . Yes
. . . . . . . . . . . . s

. . . . . . . . . . . . . Yes

.. ON/A

No N/A
No N/A

& N/A

No N/A

@ N/A
No N/A
No

Comments: U - -23 , V % 1robs (Rb)
___-14A A''%.LTS, 13% %-N-baro"4 Ma)

5. Matrix Spikes . . . . . . . .

Matrix spike analyzed? . . . . .
Spike recoveries acceptable? .
Spike source traceable' .. .. .

Spike source expired? . . . . . .
Transcription/Calculation Errors?

Comments: \ , - P, 3O 0. .1 ).

. . . . . . . . . . . . . . . . . . O N/A

. . . . . . . . . . . . . . No N/A
. . .. . . . Yes A

........ Yes No I/

.. . . . . . . . . . . . . Yes No N/A
.. . . . . . . . . . . . . Yes No N

'I &iA-ec41

0003'

. . N/A

No

No

No

No

N/A
N/A
N/A
N/A

I
I
I
I
I
I
I
I
I
U
I
I
I
I
I
I
Li
I



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . .

LCS analyzed? . . . . . . . . . . .
LCS recoveries acceptable? . . . .
LCS traceable? . . . . . . . . . .
Transcription/Calculation Errors? .

Comments: Ajo rhX ,-131 Lcs

.. .. .. . . . ... .

. . . . . . . . . . . . . Yes
. . . . . . . . . . . Yes

- 4 gL

7. Chemical Recovery . . . . . . . .

Chemical carrier added? . . . . . . .
Chemical recovery acceptable? . . . .
Chemical carrier traceable? . . . . .
Chemical carrier expired? . ... ..
Transcription/Calculation errors? . .

Comments: A/A-A 4I i I 7t.
Ltesvet

. . . . . . . . . . . . . . . . O N/A

. . . . . . . . . . . . & No N/A

. . . . . . . . . . . . Yes 1 N/A

. . . .. . . . . . . . Yes No [N/A]

. . . . . . . . . Yes No /A
.Yes No N/

- S TW -: 4o,(a

8. Duplicates . . . . . . . . . . . . . . . . . .. . . . . . . . . . O N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . . No N/A
RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . Yes CS N/A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments: tU- . (4bA ' -3 3' wf/of

000038

. O N/A

No N/A
No N/A
No ("
No



WHC-SD-EN-SPP-001. Rev. 1

9. Field QC Samples . . . . . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . . . . . .

Field duplicate RPD values acceptable? . . . . . . .

Field split sample(s) analyzed? . . . . . . . . . . .
Field split RPD values acceptable? . . . . . . . . .
Performance audit sample(s) analyzed? . . . . . . . .
Performance audit sample results acceptable? . . . .
Comments: A/4-1I CO-.) q77r. o-4.o T7.C 76

EWr 1 52- Iv. U-15q W7. E Vu 121 %

* N/

. . . .9 
N A

. . . . Yes 0

. . . . Yes No N A

. . . . Yes No

* . . . Yes N MA
* . . . Yes No

C 5I A 3%

I
I

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . . No N/A

Comments:

11. Results and Detection Limits (Levels D & E) . . . . . . . . . . E N/A

Results reported for all required sample analyses? . . . . . . No NA

Results supported in raw data? . . . . . . . . . . . . . . . Yes No /
Results Acceptable? . . . . . . . . . . . . . . . . . . . . . No NJA
Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N

MDA's meet required detection limits? . . . . . . . . . . . . Yes (S§) N/A

Transcription/calculation errors? . . . . . . . . . . . . . . Yes No

Comments: tToh - a n .* 'hf~t

upA -'+ tiC - 1 A- -ISS 9t-Iss

000039

/44 1



fua nterra

MATRIX SPIKE RESULTS

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

' W1 139507

SDG: IRPT GRP:

MATRIX:

W02614 / 6731
SOIL

SPIKE COUNTING TOTAL REPORT SAMPLE
ANALYTE RESULT* 0 ERROR(2s) ERROR(2s) MDAIDL UNIT RESULT EXPECTED RECOVERY

NI-63 2.53E+03 1.9E+01 2.9E+02 5.82E+00 pCilg 2.02E+03 5.05E+02 500.27%

Number of Results: [ .

'Spike Result Corrected For Sample Result

Result - IDL When Not Detecte
(Q)ualifiers: U = Analyte result < MDAIIOL.,

J * No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadMatrixSpike; v3.41

10000.10



uruanterra

DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ORIG LAB SAMPLE ID:

QUANTERRA, Richland

01139501

BOTOD3

81139501

S3G: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02614 f 6731

SOIL
11/24/98 1:00:00 P

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT 0 ERROR ( 2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

-1.38E-01 U 1.5E-01

2.03E-02 U 2.2E-02

1.15E-02 U 1.9E-02

1.13E-01 U 6.9E-02

-1.82E-02 U 6.5E-02

7.04E-02 U 5.1 E-02

1.13E+00 U 1.0E+00

Number of Results: 7 I

1.5E-01

2.2E-02

1.9E-02

6.9E-02

6.5E-02

5.1E-02

1.0E+00

2.45E-01 pCI/g N/A

3.96E-02 pCI1g N/A

3.28E-02 pCi/g N/A

8.58E-02 pCI/g N/A

1.09E-01 pCi/g N/A

7.76E-02 pCI/g N/A

1.72E+00 pCiVg N/A

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

Result = IDL When Not Detects

(a)ualifiers: U * Analyte result < MDAIIDL,
J = No U qualifier and result < RDL. eon 041

Quanterra Analyticall Services, Inc
rptChemRadDup; v3.41

AM-241

CO-60

CS-137

EU-152

EU-154

EU-155

U-238

-2.43E-03

1.72E-02

1.992-02

9.76E-02

-6.14E-02

1.87E-02

7.85E-01

193.08%

16.37%

53.17%

14.59%

108.38%

116.16%

36.41%

OD4-



Review Comment Record (RCR) 1. Date 2. Review No.

2/23/99 BHI/QA99004

3. Project 4. Page

116-B-11, 13,14 Page 1 of 1

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone

Building Number

W02614 -QES (SDG No. W02614) 100-BC Areas- Full Claude Stacey BHI/QA HO-16/372-9208

Protocol - Waste Sites -

I 16-B-11, 116-B-13,
116-B-14 Soil Samples

17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact

Date Date

Author/Originator Author/Originator

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.

Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

1 Radiochemistry and Inorganic: OK No Comments

2

3

4



eb-11-99 04:28P R. Bruce Christian 509-375-515B 11 99 02:5PFEB 51 R99

FAX

TECHLAW, INC.
451 Hills, Suite 23
lichland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 2 February 1999

Information Request

W02614 - kadiochomistry

The blank analysis for hexchrome (which is in the rad package): The sample result is 0.002, the
MDA is 0.002, and their is no U qualifier, thus indicating the result was detected. I would take

this to indicate the blank was detected except in several samples (BOTOHO, BOTOD5, BOTOD4,
BOTOD3) results reported the same as the MDA are flagged "U'.

Is the reported result a detect or a nondetect?



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Friday, February 19, 1999 2:06 PM
To: Duncan, Jeanette M

Jeanette,

Responses to my comments (on 2/16/99) on validation packages W02613-QES, W02606-QES, and H0324-RLN are
acceptable. If its not a change order or out of scope, please ask the validator if its possible to add the applicable site
number in parenthesis after each samples number like, "BOTOF3 (116-B-14)". This would make my life much easier.
Hopefully, the validator can accomidate our request I talked to Jon and we decided tha as long as Rich can
review/approve the validation packages for me, the validator can use next week to implement these changes. I'll be
looking at validation package W02614-OES will get back to you later today.

Thanx,
Dave

1



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Friday, February 19, 1999 2:44 PM
To: Duncan, Jeanette M
Cc: Sturges, Mark H; Fancher, Jonathan D (Jon); Weiss, Richard L
Subject: Comments on Validation Package W02614-QES

Radiochemistry - Data Package W02614-OES:
Please indicate the site number in parenthesis after the sample number.
To the "Minor Deficiencies" section, please add "The following analytes and samples had reported MDAs above the
TDUMDA: europium-155 in sample BOTOB4 (116-B-11), and uranium-238 (GEA) in samples BOTOBO (116-B-11), BOTOB4
(116-B-11), BOTOD5 (116-B-13), and BOTOH1 (116-B-14)."

If its o.k. w/ Claud, the project staff have would like to see the detection limit findings in the "Minor Deficiencies" section
even though there's no qualification. I still have to address these detection limit deficiencies in the Data Quality
Assessment.

Inornanics - Data Package W02614-QES:
Please indicate the site number in parenthesis after the sample number, e.g. BOTOD5 (116-B-13) and BOTOH1 (116-B-14).

Please refer comment responses to Rich while I'm out (Sorry Rich, you're the most qualified and the only one I could think
of who wouldn't need to "come up to speed" in order to help the Remedial Action Project staff close out these data
packages).

Thanks,
Dave

1



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Friday, February 19, 1999 2:44 PM
To: Duncan, Jeanette M
Cc: Sturges, Mark H; Fancher, Jonathan D (Jon); Weiss, Richard L
Subject: Comments on Validation Package W02614-QES

Radiochemistry - Data Package W02614-OES:
Please indicate the site number in parenthesis after the sample number.
To the "Minor Deficiencies" section, please add "The following analytes and samples had reported MDAs above the
TDUMDA: europium-155 in sample BOTOB4 (116-B-11), and uranium-238 (GEA) in samples BOTOBO (116-B-11), BOTOB4
(116-B-11), BOTOD5 (116-B-13), and BOTOH1 (1 16-B-14)."

If its o.k. w/ Claud, the project staff have would like to see the detection limit findings in the "Minor Deficiencies" section
even though there's no qualification. I still have to address these detection limit deficiencies in the Data Quality
Assessment.

Inorganics - Data Package W02614-OES:
Please indicate the site number in parenthesis after the sample number, e.g. BOTOD5 (116-B-1 3) and BOTOHI1 (116-B-14).

Please refer comment responses to Rich while I'm out (Sorry Rich, you're the most qualified and the only one I could think
of who wouldn't need to "come up to speed" in order to help the Remedial Action Project staff close out these data
packages).

Thanks,
Dave

1



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Friday, February 19, 1999 2:06 PM
To: Duncan, Jeanette M

Jeanette,

Responses to my comments (on 2/16/99) on validation packages W02613-QES, W02606-QES, and H0324-RLN areacceptable. If its not a change order or out of scope, please ask the validator if its possible to add the applicable sitenumber in parenthesis after each samples number like, "BOTOF3 (116-B-14)". This would make my life much easier.Hopefully, the validator can accomidate our request. I talked to Jon and we decided tha as long as Rich canreview/approve the validation packages for me, the validator can use next week to implement these changes. I'll belooking at validation package W02614-QES will get back to you later today.

Thanx,
Dave

Aid
Nf

Ct~~

C U -\I

LOb

1

(tal't"
t



Duncan, Jeanette M

From: Blumenkranz, David B
Sent: Friday, February 19, 1999 2:06 PM
To: Duncan, Jeanette M

Jeanette,

Responses to my comments (on 2/16/99) on validation packages W02613-QES, W02606-QES, and H0324-RLN are
acceptable. If its not a change order or out of scope, please ask the validator if its possible to add the applicable site
number in parenthesis after each samples number like, "BOTOF3 (116-B-14)". This would make my life much easier.
Hopefully, the validator can accomidate our request. I talked to Jon and we decided tha as long as Rich can
review/approve the validation packages for me, the validator can use next week to implement these changes. I'll be
looking at validation package W02614-QES will get back to you later today.

Thanx,
Dave

1



..... S ............................................. ...... TRANSMISSION RESULT REPORT ................ (FEB 18 '99

BHI S&D MANAGEMENT 509

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE OPTION

055 MEMORY TX

TEL NO.

3755151

PAGE RESULT

02/02 OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

Jean Marshall
BHI Sample Management
Phone: (509) 37Z-9j46
FAX: (509) 372-9487

facsinahe transmittal

To: ,5 0a4e (tlt0r Fax:

From: %l,-A 'h'444t &J{Cdt:

Re: W04 q Pages:

CC:

Z Quick Turn Priority Data z Final Data Package

02:04PM) .........-

372 9487

(AUTO) .......... ..

9 N'G/5/



Jean Marshall
BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

facsimile transmittal

To: 6,02 Fax:

From: K t l o a, Dte:

Re: W'Pages:

CC:

: Quick Turn Priority Data

3- 12/5/

j Final Data Package



-e .O4-:2sP R. Bruce Chr-istian 509-375-51 B 11 '99 03:5lbP

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 2 February 1999

Information Request

W02614 - Radiochemistry

The blank analysis for hexchrome (which is in the rad package): The sample result is 0.002, the
MDA is 0.002, and their is no U qualifier, thus indicating the result was detected. I would take
this to indicate the blank was detected except in several samples (BOTOHO, BOTOD5, BOTOD4,
BOTOD3) results reported the same as the MDA are flagged "U'.

Is the reported result W Ecoor a nondetect?



........ ......................... ,......... ...................,..... TRANSMISSION RESULT FREPORT ".".-..-.......WEB 2,9 '99 032 il9M) ....--.......
8HI S&P MANAGEMENT Sag 372 9417

THE rOLLOWING MX(S) VAGO

1 169 Fr61 TYPC
60± MCHOiRY tx

T& NO.
371111M 02/W ROK

rRRORS

i) HAN4 UP ON LINE rAIL 2) BUSY 4) NO FACSIMILE CONNECTION

Duncan, Jennette M

From.,
Sent:
To
Cc:
Subject:

Blumenkranz, David 8
Friday, February 19. 1909 2:44 PM
Duncan, Jeanette M
Sturges. Mark H; Fancher, Jonathan D (Jon); Weiss, Richard L
Comments on Validation Package W02814-QES

If Its oXk Wi Claud, the project Ataff have would ltke to wee the detegtlon limit findings in the "Minor DeficIencies" section
even though therm's no qualification. I still hav, to addrebs these detection limit deficiencies In the Date Quality
Assasmenit
Inaraaflics - flats Pppngn WOfll4-OES;
Please Indicate e site number In parenthesis after the sample number, e.g. BOTO (116-8-13) and IOT-H1 (116-8-14).

Please refer comment responses to Rich while I'm out (Sory Rich, you're tfl most qualified and the only one I could think
of who wouldnt need to 'come up to speed" in order to help the Remedial Action Project staff class out these data
packages).

Thanks,
Dave

3) NO ANSWER



ab -23-OS QS:46P R. Srujce Christian OS 3 5 1 f 3'Sestp'

vflaWkAW. INC,
4I1 Ribs. Sid 13
Riaehndikk WA 093*
500418-667
809-371-8151 (tax)

To: Jegnetse Dunaan

atmi A s or4rigshan

Date, i sitt 1990

Information Request

W02e i 4 io4he4iauy/tn4rgatie (-ui ) . hlhmeltroI CQmmf1)

I hav, chin jgd lhI body ofthe cpon to *1a4o site nfumbr after the sampl, number Question
ovo AfR w*1fl 1hu IDeSpea QOImA 4n thl igrnieWuee "4wg0od from tho srpfins eras to nhg

&it hmbet'

SOW-375-51 WB 23 .99 05'ep



eb-02-99 10:OSA R. Bruce Christian

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 2 February 1999

Information Request

W02614 - Radiochemnistry

The blank analysis for hexchrome (which is in the rad package): The sample result is 0.002, the
MDA is 0.002, and their is no U qualifier, thus indicating the result was detected. I would take
this to indicate the blank was detected except in several samples (BOTOHO, BOTODS, BOTOD4,
B0TODI) results reported the same as the MDA are flagged "U".

Is the reported result a detect or a nondetect?

509-37" 'M.B e2 '99 o-P


